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tosh Office 
^ is people 



No, nol computer systems people to 
help you design it Or computer experts to 
show you how to use it 

But the kind of people who already 
mdffi up most of your office. 

Managers and professionals. People 
who spend most of their time selling prod¬ 
ucts, services or, most importantly, ideas. 

Because, unlike traditional office 
computer solutions, we didn’t desim The 
Macintosh^Offlce around a main&ame. 

W designed it around an idea. 

The idea that people, not main- 
fiames, are the most important informa¬ 
tion centeis in an office. And that most 
diings in business are really accomplished 
by teams of 5 to 25 people wiio ne^ to 
share information with each other. What 
we call the m/rkfrrvuf). 

That’s why we put Macintosh at the 
heart of The Macintosh Office, its powerful, 
32-bit technology reduces the time it takes 
to become productive with a computer 
from well over a work week, to just under 
a lunch hour. 

For the first time, the people who 
could really use a computer — mant^ers 
and professionals—had a computer 
th^ could really use. In their choice of 
sizes: Macintosh 128K, Macintosh 512K 
and Macintosh XL 

Then we desired a network solution 
for workgroups of 5 to 25. Instead of build- 
it^of500 to 2,500. 

We call it the j^pld&lk™ Petsonal 
Network. It’s as easy to hook tt^ether as an 
extension cord And almost as cheap. 

Less than $50* a desk, versus up to $1,200 
for a typical network system. 

Since the number one product of 
business is sdll paper, we found a way to 
make every sheet count. A breakthrough 
in printed communications called the 
LaseiWriter printer. It produces publication- 
quality text and paphics. Malting your 


presentations, reports and overheads 
more persuasive. 

We’ve even found a way for The 
Macintosh Office to share offices with IBM* 
An ^Idlklk card that slips into an IBM 
PC, blowing it to trade information with 
Macintosh and access file servers. 

Third party developers are also work¬ 
ing on The Macintosh Office. Next month, 
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theyll be offering shared storage devices 
that let your worl^up share information. 
And they’re writing a \idiole new genera¬ 
tion of business software to go along with 
the 350 progranB Macintosh already mns, 
Including Microsoft* Word,ThinkTank™ 

512 and the new Jazz” fit)m Lotus* 

Now, there’s only one more thing we’d 
like to add to this ad: cal! 800-446-3000. 

Vfe’ll tell you how to get everything 
you need to tom your office into a 
Macintosh Office. 

People not included. 
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CROMEMCO COMPUTERS: 
SIGNED TO MAKE UNIX SYSTEM V 


UNIX Syatem y, tlie aew standard in jnulti- 
user microcomputer operating systems, gives you high 
performance features along with the portability and 
flexihility of a standard. 

Cromeinco cjomputers can make LWIX System 
V even better. Because our systems are designed with 
UNIX in mind. First of allr we offer UNIX System V 
with Berkeley enhancements. Then, our hardware uses 
advanced features like 64K of on-board cache memoiy 
and our high sp^ed STDC controller to, speed up disk 
operations-very important with UNIX. 

Moro copciliility and expandability 
We have a high-speed, 68000-bafied CPU that 
nms at 10 MHz, coupled with a memory manager that 
uses demand-paging and scatter loading to w^ork mtJi 
UNIX, not fur it 

We provide room for expanding HAM to 16 
megabytes-with error detection and correction-for 
nmimig even the moat sophisticated and advanced 
microcomputer programs. And the power to accom¬ 
modate up to 16 users-aU wdth plenty of memory 
But we give you even more. 

A CQinplete solutian 
We give you a choice in Bystems: the System 
100 series, expandable up to 4 megabytes of HAM, and 
the System 300 series, expandable to 16 mega¬ 
bytes. A high Bpeed 50 
megabyte hard disk drive 
is standard on the sys¬ 
tems. And you can ex¬ 
pand the hard disk 
capacity up to 1200 
megabytes using stan¬ 
dard SMD drives. You 
can add floating point 
processing. High resolution ' 
graphics. Video digitizing and 
imaging. Communications through 



standard pnitocoLs, Mainframe interface. 

And software support is here to meet your 
needs. We offer major programniing languageB, data¬ 
base management systems, communications softwarcv 
including SNA ai’chitecture, X25 piotocol, and Ethemet; 
even a pmgram te inte’face to an IBM PC if you need to. 
And, of course, adtess to the broad i^ange of standaid 
UNIX applications programs that is growing dmmat- 
ically every day, 

iasytGuM* 

We also make our systems easier to use, 
because we install the operating system before we 
ship your computer No complicated Installation pro¬ 
cedures, And the Berkeiey enhancements give you 
the standard UNIX System V operating system, 
but with the added convenience of these widely 
acGlaimed improvementfi. 

Cromemco's System 100 and System 300 
computers: designed to be the highest performance 
UNIX systems available anywhere. 

Just cull or visit one of our UNIX System V 
Official System Centers to see for yoursell Theyil 
also give you a copy of omynew publicatioB, '"What 
you should know before you buy a UNIX sysiemr 
Or contact lib directly, 

We’H be glad to show you how to get a 
better UNIX system. 

Corporate Headquarters: Gromemco, Inc., 

280 Bernardo Avenue, P.0, Box 7400, Mountain 
View^ CA 94029, (4iS) 969-4710. In Europe: 

Cromemcp 
GmbH, 6236 
Eschbom 1, 
Frankfuiler Str, 
33-36, HO, 5267, 
Frankfurt Main, 
Germany 



UNIX Is a trademark of Bell Labomloi-lea. 

IBM is a trademark af Internatlr^nai BuBinesa Machines Carp. 
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EDITORIAL 


Golfers and Hackers 

It must no longer go unremarked that 
many of the criminals who threaten 
the foundations of our society are 
golfers. Golfers persist in attacking our 
personal, financial, and military 
security. Many golfers, like the famous 
one caught in the act in photo 1 (Spiro 
Agnew). have been involved in extor¬ 
tion. bribery, or other forms of 
corruption. 

Some golfers have been known to 
hit out of bounds as a pretext for 
trespassing in residential communi¬ 
ties. Such forays easily turn into in¬ 
cidents of voyeurism and burglary. 

Violence 

Other golfers use the harmless-look¬ 
ing little white balls to inflict infuries 
on bystanders, propelling the danger¬ 
ous projectiles at speeds in excess of 
120 miles per hour. The danger of 
head injuries is obvious. Golfs care¬ 
less disregard for the safety of other 
people hardens our children to vio¬ 
lence. The idea that shouting a single, 
obscure word makes it all right to bop 
some innocent person on the head 
with a hard projectile has brought our 
society to the brink of savagery. Last 
week in a major American city a thug 
shouted "Fore!" and then mugged a 
grandmother as if it were the most 
natural thing in the world. 

Golfing Arcades 

Perhaps the most distasteful thing 
about golfers is their use in recent 
years of golfing arcades. These so- 
called “driving ranges" allow addicts 
to rent baskets containing dozens or 
even hundreds of golf balls so that the 
addicts can bombard surrounding 
land at rates previously unthinkable. 
Although the fences sometimes used 
around these golfing dens may pro¬ 
tect people outside from physical in¬ 



jury. the fences do nothing to stop the 
spread of the moral rot associated 
with the trancelike concentration of 
the golfer on the little white ball. That 
little bail means more to the golf ad¬ 
dict than honor, mother, or country. 

The money squandered at golfing 
arcades, golf courses, and pro shops 
could buy a personal computer for 
every child in America or pay off the 
national debt, depending on national 
priorities. 

National Security 
Implications 

The parliament of King lames II of 
1457 banned golf because its addicts 
neglected to practice the use of the 
crossbow, then the chief means of na¬ 
tional defense. Tbday in this country, 
golfers neglect the most advanced 
weapons systems in history. This 
neglect could nullify all the technical 
progress recently seen in weapons 
research. What good is an orbital- 
beam weapon if the operator is busy 
selecting a club? 

It doesn't take a genius to see that 
avoidance of golf is a cornerstone of 
Soviet military strategy. This gives the 
Soviets a tremendous advantage in 
daytime warfare. If the Soviets launch 
an attack at 3 p.m. EST on a weekday 
in lune, approximately 20 percent of 
American manpower will be useless¬ 
ly deployed in fairways, sandtraps. 


and rough. Even those in bunkers will 
be in the wrong kind of bunkers. At 
3 p.m. on a weekend, as much as 50 
percent of our manpower might be 
trying to avoid bogies rather than to 
shoot them down. 

Call to Action 

Because of the threats that golfers 
pose to national security and our 
moral fiber, we are proposing that all 
golfers be arrested as soon as 
possible. 

Unfair? 

If the foregoing attack on golfers 
seems unfair (and. of course, the anal¬ 
ogy is not perfecti. it is little more so 
than the attack in the general press 
on hackers of another kind—comput¬ 
er hackers. Some national publica¬ 
tions have used the term ''hacker'' in¬ 
correctly as a synonym for "criminal." 
Hackers are people who play with 
computers at a technical level be¬ 
cause they enjoy doing so. There are 
many thousands of hackers in North 
America. A few hackers use their com¬ 
puter skills for pranks, and fewer still 
use their skills to commit crimes. But 
the chances are excellent that far 
more hackers are helping build 
defenses around databases than try¬ 
ing to penetrate them. If even one 
percent of hackers started trying to in¬ 
vade our databases, problems would 
be far more serious than those sen¬ 
sationalized in the genera! press. 

It wasn't being a golfer that got 
Spiro Agnew into trouble, lust being 
a hacker won't get anyone into trou¬ 
ble. either. Hackers are as entitled to 
the presumption of innocence as 
golfers and other common special- 
interest groups. Hackers are also en¬ 
titled to the continued correct use of 
the authentic, distinctive, and color¬ 
ful name that they gave themselves. 

—Pfiil Lemmons. Editor in Chief 
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Maxell Gold. 


The 3^2" microdisk 
that gives Macintosh 
more to chew on 
and helps the 
HP’ Tbuchscreen PC 
tap your deep^ 
memories. 


Whether you’re in search of primeval 
wisdom, or polishing up financial projections, 
Maxell makes the Gold Standard microdisk 
for your computer. In fact, there’s a Gold 
Standard for virtually every computer 
made. Maxell floppys are indust^ leaders 
in error-free performance. Each comes 
with a lifetime warranty. And each microdisk 
is perfectly compatible with your 3V2" drive. 


maxell. 

IT’S WORTH IT 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ, 07074 


maxell. 


Inquiry 252 
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Princeton Graphic Systems 
and Sigma Designs team up to 
give you a brighter, sharper display. 






SR-12 and Color 400. A brilliant 
combination for super-high reso¬ 
lution graphics and a crisp 
character display. For a brighter, 
sharper display with 
all your IBM PC- 
compatible soft¬ 
ware here’s a team 
that can’t be beat. 

The SR-12 super- 
high resolution RGB 
monitor from 
Princeton Graphic 
Systems and Color 
400, the advanced color 
graphics adapter card from 
Sigma Designs. 

Snap in Color 400. Begin by 
snapping Color 400 in to your IBM 
PC, XT, or AT. No switches to 
set. No cables to con¬ 
fuse. Color 400 gives 
you a razor sharp 640 
X 400 display. It 

_ automatically doubles the' 

number of lines on standard 200 
line software. Watch your 
graphics come to life. Enjoy fully 
formed, monochrome-quality 
characters in text mode. Just 
turn on your PC and tune in a whole new world 
of vibrant color. 


Color 


400 


Turn on SR-12 for the impressive 
resuits. The SR-12 displays your Color 
400 image with unmatched clarity and 
brilliant color. Because the SR-12 
combines a .31 mm dot 
pitch tube and a non¬ 
glare screen with an in¬ 
credible 640 X 400 non¬ 
interlaced resolution, 
p you get a flickerless 
image that’s as crisp 
and clean as a per¬ 
sonal computer 
can produce. 

See how impressive 
this state-of-the art image 
can be on your own PC 
system. Visit your local 
retailer today and ask 
about this new color graphics 
team. Princeton Graphic System’s 
SR-12 and Sigma Designs’ Color 400. 
An unmatched, brilliant combination. 


SIGMA 

DESIGNS 


PRI NCETON 


SIGMA DESIGNS, INC., 2023 OTcsole Avenue, San Jose, CA 9S131 
(40Q)»43$4aa Telex: 171240 


Princeton GropNIc Systems, 601 Ewing Street. Bldg. A. Princeton, N J. 08540 
f609) 683-1680, Tetexi 621402 PGS PRIN, (800) 221-1490 Ext. 204 
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ISM PC, PC XT, and PC AT ars reaiatered trademarks of Irtlirnalional Business MachlnK, Inc, 


Inquiry 413 











MICROBYTES 


Staff-written highlights of late developments in the microcomputer industry. 


Macintosh Users Get IBM PC Emulator 

Dayna Communications, Salt Lake City, UT, has announced MacCharlie. a hardware-and- 
software system that allows Macintosh users to run IBM PC software. Two hardware com¬ 
ponents are included: one adds 10 function keys and an IS-key numeric keypad/cursor pad 
to the Macintosh keyboard: the other has one or two 5 l/j-inch disk drives, memory, an IBM- 
compatible ROM chip, and an 8088 processor, as well as serial and parallel ports and a 
bus-extender port for an optional expansion chassis. Also included is a Macintosh program 
that handles all keyboard and display processing—and it can still be used to access the 
Mac's desk accessories from within IBM PC applications, MacCharlie emulates all features of 
the IBM monochrome graphics card except for iight-pen support. 

The Macintosh can be set atop the matching MacCharlie unit which adds four inches to 
the Macintosh's width and one inch to its height The Macintosh keyboard fits into the 
keyboard extender; the numeric keypad can be used as a standard Macintosh numeric 
keypad when in Macintosh mode The bus-extender port allows use of an optional expan¬ 
sion chassis so that IBM cards can be installed: with an additional cable IBM's expansion 
chassis can be used. With one 5^/4-inch disk drive and 256K bytes of memory, MacCharlie is 
$1195: with two drives and 640K, its $1895. 

New Mac Products Shown 


Several companies unveiled new products for the Macintosh at the MadWortd Expo in San 
Francisco. While many new software titles were demonstrated, memory-expansion and hard¬ 
disk-drive exhibits drew much attention. 

Micro Conversion, Arlington, TX, and Levco Enterprises, Del Mar. CA. both offer complete 
512K-byte upgrades for $400, including installation, and also sell uninstalled kits, Levco also 
sells a $60 kit with all necessary parts except the 256K-'byte chips. 

In addition to already-announced hard-disk products, new drives from Paradise Systems 
Inc, and Micro-Design were shown in prototype form. Not surprisingly, most exhibitors used 
hard disks and 5l2K-byte Macs to demonstrate their software 
Hayden Software showed Ensemble, an integrated package for the l28K-byte Mac. Data¬ 
base, spreadsheet, graphics, and text-processing features are included in the $300 program, 
which was developed in France. A number of new database programs were also exhibited 
at the show. 

Paragon Courseware, Del Mar, CA, offers two font sets: a $50 Scientific Typing font and a 
$100 Electronic Circuits font. 

Micro Focus Inc. now offers MacCOBOL. a COBOL development system. 

Microsoft Releases Its Own C Compiler 

Microsoft has released Microsoft C version 3.0. which replaces the Lattice-developed C 
previously sold by Microsoft for the IBM PC. Microsoft's C compiler provides file-sharing 
and record-locking features for use in network environments; a separate Windows Toolkit 
will help C programmers develop applications to run under Microsoft Windows, Microsoft 
says that source and obiect code can be [inked to run directly under MS-DOS or XENIX 
without modification, Microsoft C is $395. 

New LCD Portables Use Backlit Display 

Zenith Data Systems is expected to introduce a lap-top portable computer with a backlit 
liquid-crystal display (LCD). The 16'pound Z-175 will include one or two 5W-inch disk drives, 

256K bytes of RAM, and an 80C88 processor for less than $3000. 

Tb counter the viewing angle and lighting problems caused by LCDs, Morrow Design also 
changed the 16-Iine by 80-character display on its Pivot computer, switching to backlit LCDs 
rather than relying on room light, despite the extra power consumed by the backlighting. 

{conlimect\ 
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Proteon Adds 80-megabit'per-second Network 

Proteon- which markets the ProNET token-passing star/ring hybrid local-area network, now 
offers a faster network. While ProNET used a 1 Omegabit-per-second data rate. ProNET-80 
transfers information at 80 megabits per second. Proteon expects it to be used in applica¬ 
tions using multiple minicomputers and mainframes or in connecting graphics workstations 
with large file sizes. The network wili be available for Unibus and Multibus systems for 
about $8000 per node. 


Intel Will Sell CalTech's Hypercube Multiprocessor Computer 

Intel has licensed the hypercube computer design from the California Institute of 
Technology and will sell a computer based on that multiprocessor architecture. The com¬ 
puter consists of a multiprocessor cube and a cube manager. The cube includes 32, 64. or 
128 computational nodes, each of which includes an 80286 processor an 80287 math 
coprocessor and 512K bytes of memory. Each node in the cube can communicate with five 
adjacent nodes and with the cube manager through lO-megabit-per-second communications 
channels. The cube manager is an Intel 286/310 microcomputer with 2 megabytes of RAM 
and a 40-megabyte hard-disk drive. Intel claims a performance range from 2*5 to 10 million 
floating-point operations per second with an efficiency of 80 to 99 percent. Prices range 
from $150,000 to $520,000. 


Ibrus Prepares to Launch LAN Software 

Ibrus Systems Inc.. Redwood City. CA. plans to introduce icon-based user-interface software 
for IBM PC network environments this month. The product will be based on icon, the net' 
work software it says it has been selling since )uly in England for systems using 3 Corn's 
Ethernet network cards. 

The program will include intranetwork electronic mail telecommunications, file locking and 
sharing, and other network software features: users will also be able to run standard MS- 
DOS programs under the environment, either from local disks or from a file server. 


NANOBYTES 

while announcing the Macintosh Office in late January (see February BYTE, page 120), 

Apple also announced the Macintosh XL, which is simply the Lisa renamed. ... Software 
Publishing Corporation has added XMODEM file-transfer and remote computer access 
features to its $140 pfs:Access program. ... Kensington Mkroware. which advertised its 
Quick Cursor and Printer Buffer for Apples Macintosh last year, has canceled development 
of those products* The company will continue to sell other '‘Maccessories.". . , Mostek, 
Toshiba, Hitachi and AT&T's ^11 Labs presented papers on CMOS 1-megabit RAM chips 
at the International Solid State Circuits Conference (iSSCCJ in February: IBM, NEC, 
Mitsubishi Toshiba, and Fujitsu discussed NMOS I-megabit RAMs* image'Sensor chips 
were discussed by Mitsubishi and Sharp, and engineers from AT&T's Bell Labs discussed 
the development of a 32-bit floating-point digital-signal-processing chip, , ., Mother {ones' 
Son's Software. Reno, NV, is selling Mj. a set of background utility programs. In addition to 
redefining the PC's keys, M) expands the IBM's keyboard buffer from 16 to 1000 keys, 
permits the cursor speed to be changed, and includes a password protection option. MJ 
costs $30, or $70, including source code . *. Digital Equipment Corporation acknowledged 
in February that it had stopped manufacturing the Rainbow personal computer but said it 
will continue to ship from inventory and plans to announce a new version later this year. .. . 
SyntecK Canoga Park, CA, has announced a MIDI (musical instrument digital interface) 
adapter card for IBM, Apple, and Commodore computers. For the Apple or Commodore, 
the card Is $100: for the IBM PC, it's $195. .. . The Library Corporation, Washington, DC, is 
selling a complete CD ROM system for the IBM PC. including a disc with records for a 
million English-language books, for $2930. , . , Corvus Systems Inc*, San Jose, CA, has 
replaced its line of Omnidrive hard-disk drives with a single model that can be used with 
IBM PC: Apple 11 ill and Macintosh: DEC Rainbow: and Zenith Z-lOO computers. Corvus 
also dropped prices by about 30 percent* An ll-megabyte drive is now $1995* . * * Hammer 
Computer Systems lnc„ Larkspur, CA, announced E-Z-DOS-IT a $200 program that allows 
up to eight MS-DOS programs to execute concurrently, * . , Cold Hill Computers has 
enhanced its Golden Common LISP interpreter and will also offer a GC LISP compiler in 
the summer* A large-memory-model version will also be available for the IBM PC AT. 
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TheTI855is 
the only printer 
with letter quality 
draft speed, 
grapmcs, 
pEig'in font 
modules... 
all for under 

$1000. r ■ ( 
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Finally the printer for all PC needs. 


The TI855 printer. The 
printer for all major PC’s. 
See for yourself today. 
Call l-^00-527'3500 

for the dealer 
nearest you. 






felv. 


Texas 

Instruments 

Creating useful products 
and services for you. 


©19a4TI 


This prinimit wai me gcncratisl bv the Tl 855. 


DPP012BY 
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interact witha Genius 



SUPER XT SYSTEM PLUS^ 

Ultra-High resolution color card. 

Ultra-High (720x400) resolution color monitor. 
Gives excellent text resolution, 

10x16 character cell. 

SUPER XT OFFICE SYSTEM PLUS® 

TTL monochrome monitor. 

Gives you easy-on-the-eyes viewing. 
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SUPER XT COIOR SYSTEM PLUS^ 

High resolution color card and color monitor (640x200). 
16 colors. 


SUPER XT STARTER SYSTEM PLUS® 

Composite monochrome monitor. 

Indudes color graphics card. 

Gives you flexibility to run color and monochrome 
software. 



Inquiry 417 for Dealers. Inquiry 4tB for End Users, 






















... and feel the Power! 


SUPERPOWER 135 

Hard Disk ready +12V at 
4.5A max +5V at 15A. max 
Same dimension and ping 
compatible W/IBM PC/XT. 

3 Power outputs for 2 
Floppies and a Hard Disk 


KETBOAKD 

IBM PC; XT Plug 
compatible 
Corrected {left} "shift" 

key 

Color compatible 
W/lBMcase 


SUPER 

MOTHERBOARD 

Single layer double 
sided bo^ 

Same dimensions as ISM 

motherboard 

Up to 256K Ram on-board 

memory 

8 I/O slots 


MULTIFUNCnON 

CARD 

Serial, Paraliei, Game ports 
and aock/CaJendar 
W/memory expansion of 
added 3e4K 

BAM disk and print spooler 
software iriduded 


1RXAN555* 
COLOR CARD 

1Qk 16 character cell to glue 
the best text resolution in 
color (720x400) 

Graphic resolution 
(640x200) 

Operates laxan 440* 
monftof 



SUPER 

CONTROLLER 

Controls up to 4 Floppy 
drives Comes W/Cables 
for 2 Drives 


SUPER DISK 
+ 1/0 

Disk Controller ParaUd 8t 
Serial ports 
Saves a slot in 
Motherboard 


SUPERSEVEN + 

Disk Controller and cable, 
aock/catendar Paraliei, 
Serial and C^me ports. 
RAM Disk emulator. 
Super Spooler software 


SUPERBUFFER + 

Does not use User's 
memoryn Can he used as 
regular printer port W/O 
&& buffer memory 
Insialled- 

Second paralld port 
included. Configurable as 
LPTl orlPl2.Usc 
Computer and print 
at the same time 

SUPERCOLOR 

CARD 

16 Colors on medium 
resolution 

16K disp^v memory 
(Zomposile output 
W/RGB 




SUPERBOX 

FuBy BUS compatible 
Adds 10 slots. 13SW Power 
supply for Hard Disk and 
Add-Ons 

External color same as IBM 


HARDDISK 

CONTROLLER 

Controls up to 2 hard disks 
Configurable for 5,10,20 
and 33 Mb hard disks 


HJIRDDISK 

ASSEMBDT 

10 Mb formatted Fixed disk 
5 Mb or 10 Mb formatted 
removable cartridge 
Unlimited storage 
BootaHe from either fixed 
or removable hard disk 


TAPE BACKUP 

Backs up 10 Mb within 3 
minutes 

Uses regular floppy 
controlier 


SUPERMONO 

CARD 

720x348 resolution 
TTL output 
Printer port 


The Ultimate in PC/XT’ compatibles and peripherals! 


The Super XT Plus Scries" computer offers 
the majdmum alternatives in the PC/XT 
compatible market. Alternatives which 
exceed current PC/XT configurations. 
Standard fbatores on all Super XT Flos 
Scries computers tndnde: Full Compatibility 
with IBM PC/XT* machines, 256K 
expandable to 640K bytes of parity checked 
memory, Bght (8) Slots, 'Kwo C2) Half-Height 
Hoppy disk drives, 10 Mb Hard Disk, 


Parallel, Serial, Game port and Qock/ 
Calendar. Options Inchtde: 5 Mb Remo¬ 
vable Hard Disk, 10 Mb Removable, Tape 
Backup System, Memory upgrade to 640K 
With years of experience in manufecturing 
and efistribution throughout the world— 
Super Computer gives you the buyer 
exceptional quality, reliability, and price on 
all SYstems«flj#e>Peripheral products. Super 
Computer warrants all Systems and 


Products for a period of one year. 

The Super XT Plus Series computers and 
Peripherals expand to your requirements 
long after purchase. With features like this 
you are assured that the right choice is 
Super Computer. And the right choice is the 
Super XT Plus Series. 

The Super XT Plus Series. 

Interact with the Genius of Super Computer. 



SUPER COMFUTER 
Mam&ctttrer/Distffbutof 

17813 South Main St, Suite 123, Gardena, GA 90248 
213/532-2133 


IBM PC/XT E a regislerEd tratfemaife of IntcmalkinaJ Buskiess Machines^ Coip- Taxan ts a ce^ered: Uaderttariii of Tfixan Corp. 


I98S Super CEiEripiitieT, kic. 

DEALER AND OEM INQUIRES INVITED 


HUE 213/532-6342 
TBIEX 3719484 SUPER 

Sypet XT Sys^lErn nus; Cokw Syssem t^us. OBce Systein Ptu*; and SVittei 
SYsleni PkiS are Eegistiered lniden^ari<SDr5«up€r Computei, Inc 


SEE US AT COMDEX-LOS ANGELES 
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LETTERS 


Covering Advanced Systems 


1 have now been using a Fujitsu Micro 16s 
(8086 processorl for the past eight 
months, and I don t know how 1 got this 
far without some kind of micro, 1 am 
already planning for my next system, 
which wiiJ have either a 68020. a 16032. 
or a 32032 processor rtinning UNIX, 

Aiong with lay Steinbnjnn (Letters. 
August 1984. page 23). 1 too wouid like 
to see BYTE raise its sights and start to 
cover this future marketplace Tfell us 
what's happening out there so I can start 
putting money into my "purchase" ac¬ 
count. I've seen a few inklings of this ad¬ 
vanced micro technology at some of the 
shows, namely Saber Tfechnology's use of 
the NS32032. 

There are probably more of us out there 
that are interested in these advanced 


systems than you realize, 

William H. Mestler 
V TSrzana, CA 

p/Sr'Lemmons replies: 

We ^'/// keep an eye out for real ^2-bit 
microcktmputers at reasorrable pnces 


An Api 


pite FOR BYTE 

coml^nsnt you on 


1 want to comT^nsnt you on your special 
articles on the Ap^ computers (T^ie BYTE 
Guiiie fu the Apple Personal Computm. 
December 1984], T^e length of the articles 
showed that your company spent many 
hours choosing articles that would be en¬ 
joyed by the majority of readers. The ar¬ 
ticles were not only enjoyable, but they 
were also very informative. They showed 
an extreme amount of quality, which was 
the biggest impression 1 had after reading 
them. 1 commend your writers and com¬ 
pany on a job wej] done 

Kevin Hoekman 


Lakewood, CA 


Where Credit Is Due 


I have just read your December 1984 
issue. I was impressed by ' High-Speed 
Dial-up Modems” by Kim Maxwell (page 
179). 1 found the article very informative 
and timely. Kim Maxwell s writing style is 
always very informative He also manages 


to keep the reader interested throughout 
any articles he writes. 

But 1 must challenge the description of 
Mr. Maxwell's accomplishments. Mr. Max¬ 
well is the current president of RacalA/^dic. 
He also holds a philosophy degree from 
Stanford. The remainder of the descrip¬ 
tion Is not correct, 

Racal-Vadic was founded in April 1969 
by seven individuals; Tfed Saunders. Bob 
Stires. lay TUtt. 'Ibm McShane. lim Barrick, 
Larry Thylor, and Kim Maxwell. The com¬ 
pany was then known as Vadic The ideas 
and circuits used to start Vadic were Ted 
Saunders's. 

The very first full-duplex 1200-bps 
modem was invented and designed by 
lohn A. C Bingham in 1972 during his 
employment at Vadic. Bingham must be 
given credit where credit is due. Mr. 
Bingham's talents and contributions need 
to be recognized. 

This is not meant to take anything away 
from Kim Maxwell. It is just to set the 
record straight. Mr. Maxwell's contribu¬ 
tions to the world of data communications 
are numerous, too numerous to list. He 
has peers in this group, but very few. 

An an engineer and investor at Vadic 
from November 1969 to November 1984, 
I saw most of the events during that period 
and was party to many ! also worked for 
both men and admire their talents and 
contributions to data communications. 

Duane Marcroft 
Sarr Carlos, CA 

WordStar s ,BAK 
Extension 


I read Vincent Alfieri's 'VfordStar as a Pro¬ 
gramming Tbol" (November 1984. page 
505) with some enjoyment. 1 have jong 
used WordStar for both program develop¬ 
ment and correspondence, and I agree 
with Dr. Ajfieri s verdict that it is a program 
hard to beat in power and ^satijity. Even 
after several years of using \^fordStar. in¬ 
cluding writing patches and modifications 
to the program itself. It still manages to 
surprise me with its power. 

1 know that the problem that Dr. Alfieri 
has experienced with limited disk space 
is frustrating: I used to have the same 
problem myself. While my ultimate solu¬ 


tion was to move to 8-inch disks, there are 
more immediately applicable fixes. The 
problem stems from the fact that Word¬ 
Star saves the old version of an edited file, 
changing the file extension to .BAK. Hav¬ 
ing rescued program files from otherwise 
hopeless oblivion by the use of this fea¬ 
ture, I am quite willing to put up with its 
rather extravagant use of disk space. 

It is an almost undocumented feature of 
VfardStar that allows you to specify a disk 
drive to receive all work files and the final 
edited file other than the drive on which 
the original file resides. This can be done 
in either of two ways. From the Opening 
Menu, simply choose “D” or ”N." as ap¬ 
propriate. and when asked for the name 
of the file to edit, reply with the filename, 
but follow it with a space and a drive 
designator. For example, to edit the file 
TEST.DOC. which resides on drive B:. and 
save the final edited version on drive A:, 
answer the "Name of file to edit?"' ques¬ 
tion with BJEST.DOC A:. When you end 
the editing session, you will be left with 
the file TEST BAK on drive B:, and the file 
TEST.DOC on drive A:, For subsequent 
editing, it will be necessary to use drive 
A: as the source drive and B: as the 
destination. The second way to invoke this 
feature is from the CP/M (or MS-DOS) 
command line. To accomplish the same 
task using this method, simply type WS 
BJESTDOC A: at the A> operating- 
system prompt. You can change the mode 
(document or nondocument) to which 
WordStar will default using this method by 
using WINSTALL.COM. 

If this still leaves you with insufficient 
room on the A: drive WordStar can be run 
without the file WSMSGS.OVR on the 


LETTERS POLICY: To be considered for pub¬ 
lication, a letter mtist be typed double-^ced on 
one side of the paper and mast include yoar name 
and address. CowMewfi and ideas should be exr 
pressed as clearly and cowdseiy as possible. 
listings and tables may be printed abny uplift 
a letter if they are s/iort and legible. 

BYTE recdws ftuidmiis of letters each 
Jfof aN of them can be pubUshed. Letters 
nci{ be returned to authors. Generally, it toi^s 
four montfts from the time BYTE receives a let¬ 
ter uwfi/ it fs published. 
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The nicest thing about Maynard’s hard drives is their 
humiiity. They never draw attention to themseives. They 
simply do what you tell them to do, so you can keep your 
mind on your work, not your hardware. Unsurpassed 
performance. Versatile design. Superb reliability. We give 
you an awful lot to forget about. 


Hard Drives 


Internal, external, or portable 
hard drives from 10 to 30MB. 


Maynard Electronics 

430 E. SEMORAN BLVD., CASSELBERRY FL 32707 































LETTERS 


FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ONI 



BUSINESS SOFTWARE 

PROFESSIONAL SUPPORT PLUS RELIABLE PERSONALIZED SERVICE 

AND WE'LL STILL BEAT MOST PRICES IN THIS MAGAZINE! 


WORDSTAR 

PROPAK 


$243 


SYMPHONY 


$409 


SIDEKICK 

(CP.) 

$35 


SUPERCALC 

3 


$193 


TAX 

WIZARD 


$59 


LOTUS 

1-2-3 


$295 


AID 



lUS 



MONOGRAM 



Typequick 

85 

85 

Easy System II 

395 

184 

DoElars and Sense (IBM) 

179 

110 

ALPHA SOFTWARE 



General Ledger 

595 

295 

Dollars and Sense (Mac) 

149 

99 

Data Bass Manager 2 

295 

169 

Accounls Payabte 

595 

295 

MtILTIMATE INTERNATIONAL 


ANDERSON-DELL 



KDAU 



Mutlimate 

495 

253 

Abstat 

395 

267 

Touch Tablet (PC) 

150 

95 

OASIS 



ASHTON-TATE 



MacVIslon 

400 

250 

WJTdPIUS 

150 

105 

D Base II 

495 

265 

tEUSQFT 



Punduation and Styb 

150 

95 

DBase III 

695 

363 

Spellbinder 

495 

239 

PEACHTREE 



Framework 

695 

363 

UFHREE 



Peachiexl 5000 

425 

185 

Friday 

295 

169 

Voikswriter Deluxe 

295 

15B 

Calendar Management 

195 

IBS 

ATI 



UVtNG VIDEO TEXT INC. 


Decision Manager 

625 

495 

Training Word Star 

75 

45 

Think Tank (IBM) 

195 

109 

Business Graphics System 295 

219 

Training dBase III 

75 

45 

Think Tank (Mac) 

150 

99 

Peachpak 4 

395 

199 

BORUNO INTERNATIONAL 


MDBS 



PETER NORTON 



Toolbox 

54 

35 

Knowiedgeman 

500 

275 

Norton Uillilies (Vers. 3.0)100 

55 

Turbo Pascal 

54 

35 

K Paint 

100 

65 

PRENTICE-RALL 



CDEX 



K Graph 

225 

145 

Execuvision 

395 

299 

Advanced Lotus 1-2 3 

70 

45 

MECA 



PRO TEM SOFTWARE 



CHANG UBS 



Managing Your Money 

199 

119 

Notebook II 

189 

123 

Rags to Riches Ledger 

99 

79 

MICRQGRAFX 



Footnote 

99 

84 

CONDOR 



PC Draw 

395 

290 

RDSESOR 



Condors 

650 

239 

MICROPRO 



Prakey 

130 

79 

CONTININTAL SOFTWMHE 


WordStar 

360 

179 

SAMNA 



Home Accouniani Plus 

150 

SO 

SpellStar 

99 

55 

All Products 


CALL 

DIGITAL MARKETING 



CorreclStar 

145 

99 

SDRCIM 



Writers Pak 

250 

165 

MailMerge 

99 

55 

SuperCalc 2 

295 

154 

Milestone (PC) 

250 

165 

IntoStar 

495 

248 

Super Projecl 

395 

219 

Datebook II 

150 

98 

WordStar 2000 


CALL 

SOFTWARE PRODUCTS INTI 


Proolreader 

50 

38 

WordSlar 2000 Plus 


CALL 

Open Access 

695 

349 

ENERTRONICS 



MICRORIM 



SOFTWARE PUflUSHlKG 


Energrapbics 

350 

259 

R Base 4000 

495 

259 

PFS Fife or Write 

140 

85 

Plotter Option 

too 

55 

Extended Repori Writer 

150 

109 

SSI 



FOX & GELLER 



Clout 

250 

135 

WPrd Perl^t 

495 

249 

DGraph 

295 

155 

MICROSOFT 



TELOS 



dutii 

99 

58 

Multiplan 

195 

139 

Filevislon (Mac) 

195 

125 

Quickcode li or Hi 

295 

145 

Word 7 Mouse 

475 

299 

TYLOG 



FUNK 



Chart (MAC) 

125 

99 

dBase Window 

249 

155 

Sideways 

60 

40 

Projecl 

250 

179 

WARNER SOFTWARE INC. 


HARVARD SOFTWARE 



MICRDSTUFF 



The Desk Organ!^er 

195 

129 

Harvard Pro|eci Mgr 

395 

230 

Crosstalk 

195 

98 

WOOLF SYSTEMS 



HB^ITAGE 






Move It 

150 

85 

Smart Key 

90 

65 








Free UPS shipping on orders over $1,000.00 

CALL FOR PRODUCTS YOU DON'T SEE HERE! 
CALL FOR OUR FREE CATALOG 

TO ORDER CALL TOLL-FREE: 

(800) 235-3020 (USA) 

(800) 235-3021 (CA) 

(415) 382-9085 


TERMS: 

• Call for shipping charges 
and support policies 

• Full guarantee against 
manufacturers defects 

• Altow 3 weeks for checks 
to clear 

• Prices may change 

• Call for avaifabillty 

• No cash refunds! 

Due to our low prices, all 
sales final. 



business software 


448 IGNACIO SLVD., STE, 332 
NOVATO, CA 94947 


• SAME DAY SHIPMENT 
ON MOST ORDERS 

• Prompt UPS service 

• Authorized purchase orders 
accepted 

• Dealer, institutional and 
quantity discounts available 

• No surcharge for credit 
card purchases 

• VISA ai Mastercard 
accepted 

• COD 


system disk. All messages, including 
menus, will appear as ' in the up¬ 

per left-hand corner of the screen, but if 
you have sufficient knowledge of Word¬ 
Star's command structure, that shouldn't 
be more than an Inconvenience 

As I mentioned, this feature is not well 
documented and, I must admit. It is of 
limited usefulness, except in certain situa¬ 
tions when it makes the impossible 
possible 

Nick Burkitt 
Long Beach, CA 

As someone who uses WordStar profes¬ 
sionally on nearly a dally basis. \K)th at 
work (as a technical writer) and at home 
(as a freelance writer), f was flabbergasted 
at several pieces of misinformation and 
bad advice offered by Dr. Vincent Alfieri 
in "WordStar as a Programming Tbol" 

Late in the article Dt Alfieri describes 
WordStar’s "strange habit of keeping a 
backup file every time you edit an existing 
file This means, in effect, that you must 
maintain a great deal of disk space for the 
necessary backup files: 

So backup files (denoted by the ,BAK 
extension) are bad. since they eat up disk 
space. Or are they? 

Dr. Alfieri's attitude toward the WordStar 
backup procedure is perplexing, espe¬ 
cially since one can justify WordStar's 
backup procedure by simply providing a 
better solution to a problem "solved" by 
Dr. Alfieri early on in the article. There, he 
recommends that, if you have recently 
saved and accidentally delete an impor¬ 
tant line of code you can use the "KQ 
(quit without saving file) command He is 
silent on what to do if you haven't, which 
is frequently the case if you are on a roll. 

However, thanks to WordStar's backup 
procedure, the situation isn't bad at ail 
even if you've got an hour's work behind 
you in the current file with no saves at all 
All you really have to do is use " KD (quit 
and save file). Following this, you will find 
that VtordStar has created a file with a 
,BAK extension on the disk. 

You can then edit this file (after chang¬ 
ing or removing the BAK extension). This 
allows you to find the missing text and 
block write it to disk. You can then reedit 
the original file, find the location of the 
missing text and read it off the disk. This 
procedure is quick, easy, and involves no 
loss of text. 

But even WordStar with its powerful 
backup feature cannot defeat those who 
work to defeat it. as Dr. Alfieri does when 
he suggests using files distinguished solely 


16 B YTE • APRIL I9S5 


Inquiry 150 







































IVoModem 1200... 


Our ProModem 1200 Makes 
Smart Modems Look Dumb 


PfoModem 12CX) 
{RS-232) 





Send Or Receive 50 Pages Of Text 


age 

Without Tying Up Your Computer 


COMPUTER 

BUSY 


COMPUTER 
TURNED OFF 



No wonder Smart Modems, Cats, and Maxwells 
cringe when compared to our $495 ProModem 
1200, an expandable 1200/300 baud modem 
for use with ail personal computers. It costs 
less, but is smarter than the rest. 

And when you add our $99 Communica¬ 
tions Buffer and Alphanumeric Display options, 
ProModem 1200 becomes a veritable geniusi 

Imagine, you unplug your computer, take it 
home for the weekend, and while you're gone, 
ProModem 1200 answers the phone, collects 
messages up to 50 pages long, sends out 
electronic mail, and displays alt events with the 
exact time of each. Thanks to ProModem 1200, 
expensive, hard-to-use communications soft¬ 
ware isn’t needed. The communications is in the 
modem, and electronic mail becomes aback- 
ground function, where it belongs. 




ProModem 1200M 
(Macintosh) 


Simple To Install And Use 

Our Communications Buffer is a 4 by 6 card that 
plugs into the ProModem 1200 motherboard. 

It comes with 2K of CMOS battery backed-up 
memory, expandable to 64K. Part of the mem¬ 
ory is used as a dialing directory with the 
balance reserved for storage. For $99 more, 
a front panel Alphanumeric Display can be 
added to show time, date, and 24 status and 
help messages. These two powerful options 
can be included at time of purchase, or can 
be added later. 

Hayes Compatible 

ProModem 1200 is Hayes compatible but that’s 
where the resemblance ends. Our standard 
$495 modem includes a real-time clock/ 
calendar. Hayes charges hundreds more for a 
Smart Modem with a time-base. Nor do they 
have electronic mail capability at any price. 




/1 ^ 






ProModem 1200 contains a battery backed -up reai-time 
clock/calendar, a large dialing directory and can send or 
receive messages up to 50 pages long writhout 
tying up the computer. 

Send for complete details and the name 
of the Prometheus dealer nearest you. 


THiJioLlj/iL. 


PRODDCTSINCORPORATED 

4545 Cushing Pkwy. • Fremont CA 94536 
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New Release 
4.1 



We've continually improved Microstat since it was introduced in 
1978. and the latest release includes many new teatures you’ve 

wanted. 


Interactive and Batch Processing 
Expanded Data Managennent 
Subsystem with New Data 
Tronsforms 

Reading data fiJes created by other 
programs 

3 types of Analysis of Variance 
Time Series 

Crosstabs and Chi-Square 
Factorials, Parmutotions, and 
Combinations 
Hypothesis Tests 


Data sets that can exceed memory 
Multiple Regression (Including 
Stepwise) 

Scatterpiots (irx:luding best fit 
regression) 

Correlation Analysis 
12 Nonparometric tests 
8 Probability Distributions 
Descriptive Statistics 
Easy Installation 


Microstot's algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstot's price is S376.00 including the user's 
manual and is available for the Z80. 8086, 6088 CPU^s and CP/M80, CP/M66, 
MS-DOS, and PC-DOS. To order call or write. 



6413 H. College Ave. * iftdicinapolls. IM 46220 
(317) 2S5-6476 



Trademarks: Microstat (Ecosoft). CP/M (Digital Research), MS-DOS (Microsoft), 
PC-DOS (IBM), Z8G (Zilog). 8006, 8088 (Intel). 


TOTAL control: 

FORTH: FOR Z-8(F, 8086, 68000, and IBM® PC 

Complies with the New 83-Standard 

GRAPHICS. GAMES* COMMUNICATIONS* ROBOTICS 
DATA ACQUISITION * PROCESS CONTROL 


• FORTH programs are instantly 
portable across the four most popular 
microproGessors. 

• FORTH is interactive and conver¬ 
sational, but 20 times faster than 
BASIC 

• FORTH programs are highly struc¬ 
tured, modular, easy to maintain. 

• FORTH affords direct control over 
all interrupts, memory locations, and 
i/o ports. 

• FORTH allows full access lo DOS 
files and functions. 

• FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

• FORTH Cross Compilers are 
available for ROM ed or disk based ap¬ 
plications on most micfoprocessors, 

Trademapks IBM Irtt&rnatjonal Business Machines 
Corp . CP^M. Oigilal Research Inc.. PG/Foflh.+ and 
PC/GEN. Laboratory Mtcrosysterns. Inc 


FORTH Application Development Systems 

include interpreter/compiler with virtual memory 
management and multiTaskmg, assembler, full 
screen editor, decompiler, uldilies and 200 page 
manual Standard random access Mes used lor 
screen siorage. extensions provided for access to 
all operaling system I unctions 

FORTH loi CPM* 22 or MP/M II. SI00.00; 
8D80 FORTH for CP/M 2.2 or MP/M II. S 100.00; 
8086 FORTH lor CP/M 66 or MS DOS, $100.00: 
PC/FORTH for PC DOS. CP/M’86. or CCPM. 
$100.00. 68000 FORTH lor CP/M 68K, $250.00 

FORTH + Systems are 32 bil im piemen I ai ions 
that allow creation of programs as targe as 1 
megabyte The entire memorv address space of 
the 68000 or 6066/88 ts supported directly 

PC FORTH + $250 OO 

8006 FORTH +forCP/lVl 86Qr MS-DOS $250 00 

68<KK> FORTH -I- lor CP/M-6aK $400 00 

Exienston Packages available include: solt^ 
ware Hoatlng point, cross compilers. INTEL 

8007 support. AMD 9511 support, advanced col¬ 
or graphics, cuslom character seis, symbolic 
debugger, telecommunications, cross reference 
utitily, B tree tile manager Wnfe tar brochure. 



Laboratory Microsystems fncorporafed 
Poet Office Box 10430, Merina dei Rey, CA 902B5 
Phone credit card orders to (213} 306*7412 
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in terms of extensions (he suggests ”Ri;' 
"P.2; ''P3;' etc.). Yes in this case WbrdStar 
will keep only one backup for each of 
those files. That s great, if you're sure you'll 
never need a backup of any but the most 
recently edited file. I for one. am not so 
confident. 

Obviously. I think there are good 
reasons for backup files. Dr. Aifieri 
reminds us to keep separate backup files, 
but I know from nearly 10 years of work¬ 
ing with computers and six years of work¬ 
ing with WordStar that most people forget 
to back up their work, especially if they 
haven't lost any work lately. We WordStar 
users tend to be less sorry than most. 

Finally, I am puzzled by Dr. Alfieri's con¬ 
tention that "You can actually get more 
pages on a disk with many small files than 
with one large file” This isn't entirely true, 
of course except during an actual editing 
session. 

Every file has overhead, and many sys¬ 
tems allocate disk space in 2K-byte in¬ 
crements. including a minimum 2K-byte 
file size Thus, it's easy to eat up disk space 
by having numerous files with somewhere 
between a few bytes and 2K bytes of un¬ 
used bytes per file Lets say that it's IK 
byte on the average 

Then, if you take our example l80K-byte 
disk again and put 30 files of nominally 
4K bytes each on it, it adds up to 120K 
bytes "used” and 60K bytes free." The 
truth, however is that about 30K bytes of 
disk space Is eaten up in overhead. That's 
about 15 pages of text! If your system 
allocates in I K-byte increments, that's still 
15K bytes! 

When you re editing a backed-up file, 
WordStar can require about three times 
the capacity of the file on the disk (one 
oid backup, one working backup, and the 
file being edited), This means that on a 
disk with I SDK bytes (formatted), you 
might want to avoid editing a file of 55K 
bytes or greater, especially if you expect 
to be expanding it by much. 

The best solution is probably to work 
on one disk and keep a separate disk for 
file saves if you save to this disk after each 
edit, then you can delete the .BAK files 
as you go. meaning that on a ISOK-byte 
disk, you can safely edit a much larger file 
of 80K bytes or more, 

THOMAS H. HuNSCHER 
Tigard, OR 

News for Sorcerer Owners 


May I suggest that BYTE try to mention 
the many orphans that have arisen in the 
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AST makes modems Short 'n Sweet 



Introducing Reach 


Our new intelligpiit 1200 baud 
modem fits where the old standard 
can't — into a single short slot on 
the IBM* PC-XT or Fbmble Or any 
available expansion slot on tlie 
PC, AT arid PC-compatibles. And 
its poked with advanced features. 

The Rea chi hall-card design 
is about a half a pound lighier too, 




So it makes a much nicer travel¬ 
ing companion tiian old fashioned 
external modems or heavier; long 
slot internal modems. 

Tapping into services such 
as news from Dow Jones® infonna- 
tion from THE SOURCE^'^and 
elecTTOnic mail delivery &om MCI 
Mail™ and performing ?C-to-PC 
data transfer has never been more 
convenienL 

ASTs reputation is built on 
quality praduas, quality support 
and quailly service. Our com¬ 



plete documentation makes Reach! 
exceptionally easy to install and 
use, but if its not enough we're 
always here to help. 

Reach! fmm A^—the short and 
sweet solution to your telecom- 
piiting needs. Call our Customer 
Information Center (714) 863-1333 
Ext. 5249 for more information 
and dealer locaUoi 
Research, Inc,, 

2121 Alton Ave., 

Irvine, CA 
92714 TWX: 

753699AST UR. 


A€S€illtCH INC 


Sweet Performance 



Crosstalk XVI* Softwares 

Tke industty^s be^t a^nc commu¬ 
nications softwam a nd its excel¬ 
lent documentation is induded 
at no extra char^. 

High Noiae Immiinity And 
Low Bit Error Rate: Insures data 
integrity even at 1200 bps over 
noi^, lotv-grade phone connec¬ 
tions, eliminating the inconve¬ 
nience and cost of retmnsmission 
because of noise-induced data 
erroi^. 

On-Board Speaker: Lets you 
hear all the signak just as if you 
were dialing the phone your¬ 
self a convenient indication of 
proper operation. 

Remote Digital Loopback: Used 
with a remote site, these diag¬ 
nostics provide *'real world'' data 
transmission testing over the 
phone line. 

Hayes* Compatibility: Opens 
Up a world of popular immedi¬ 
ately available software to you. 


Helecommiuiications 
Flexibility: Enjoy a choice of 110, 
300 or 1200 baud speeds, Bell 103, 
113 and 212A compatibility, 
automatic-dial, answer 
and speed selection, and 
both half- andjull- 
duplex communi¬ 
cations. 


Call Progress Monitoring: 

Provides complete knowledge of 
communications progress, mon¬ 
itors dial tone (important in 
offices where you m ust dial "W 
first), ringing bu^ signal and 
automatically disconnect 
no answer calls. 


Inqujfy -5, for Dealers. Inquiry 6 for Li^d. Users; 
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Quick doesrit have 

Before Microsoft* Word you had to choose between 
quick and clean. Producing professional looking docu¬ 
ments meant going through draft after draft after draft 
after draft. 

The new Microsoft Word is different. You don’t have 
to practice to make perfect. You can use the full power 
of the IBM* PC to eliminate the drafts. And give your ideas 
sudden impact. 

Quick quality. 

With Word, what you see on the screen is what you’ll see on the page. 
Y)u can preview and design documents. And instantly see the effect 
of your changes. (No more playing blindman’s bluff between the screen 
and the printer.) Now you can breathe vitality into blocks of lifeless text. 
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Highlight pithy 
phrases, flag import 
tant words, drive 
home conclusions. With 
boldface, underline and italics, 
superscript .^tscript. (No more hieroglyphic _, 

Microsoft Word gets unmatched professional quality from dot matrix, 
daisy wheel and ink jet printers. And on the new laser printers, it 
produces stunning results. 

It lets you execute commands and edit text faster, with simple key¬ 
strokes or the optional Microsoft Mouse. And, MICROSOFT 

Word has windows so you can have multiple docu- The High Performance Software™ 
ments on the screen, and you can easily cut and paste between them. 

Word also includes a computer-based training disk that gets you 
up to speed quickly. Plus, a new comprehensive manual. 


100% money-back guarantee. 



You don’t have to take our word about Word. Buy the new Microsoft 
Word from a participating dealer and if you’re not satisfied for any reason, 
return it to the dealer within 30 days and he’ll give you your money back,* 
How do we get higher performance out of the PC? Simple, our 
MS-DOS* operating system tells the IBM PC how to think. And our 
BASIC is the language spoken by nine out of ten microcomputers 
worldwide. 

So, if you want to clean up your act, act quick. Call (800) 426-9400. 
In Washington State, Alaska, Hawaii and Canada, caE (206) 828-8088. 
And ask for the name of your nearest 
Microsoft dealer. 


MJcrc3ofc and MS-DOS art itgisurrct [tadettia.Tfcs and. The High Performance Software Is- a tradbiTuirk 
of Microsoft Corporation IBM u a refsisKred rrademarSi of Imemancmnl Bus^ness^ Machines 

‘Offer good In the Unib^ States on IBM PC Vcisinna of Mjcrpsoft Word 
purchnsed on or before August 31. L9S5. 
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computer field. There are many micros 
that have no support now. and users who 
still have them are looking for help. 

Ah. nostalgia! Remember Superbrain. 
TRS Model 1. IMSAL Videobrain, and 
Exidy Sorcerer? Some people still have 
them but think they are frozen in time. 
For some machines, that is not so. 

The Exidy Sorcerer was still being made 
in 1984. under license in Holland. And 
there are still many fan magazines with 
software and hardware notes being 
published. 

For the Exidy Sorcerer here are some 
of the magazines being published. (Write 
for subscription rates and possibility of 
back issues.) 

European Sorcerer Club 

Back issues onty 

Died with issue 45 in fune 1984 
Index in issue 26 

Colin Morle 

32 Watchyard Lane 

Formby 

Near Liverpool L37 3)U 
England 

Sorcerer Group International 

c/o Don Gottwald 
FOB 33 

Madison Heights. Ml 48071 
U.S.A. 

Back issues from Gottwald at: 

19967 Rosin Dr 

Mt. Clemens. Ml 48044 

U.S.A. [about S18 per volume for vols. 

2 to 5) 

now Sorcerer Group International 

[8 times a year) 

Tbrnmy Stokes for Ed King) 

Route 1. Box 121 
Everton. AR 72633 

as-A. 

Sorcerer Computers Users 
of Australia 

(12 a year/Airmail) 

Box 2402 

Melbourne, Victoria 3001 
Australia 

Southern California 
Sorcerer Users Group 

(4 to 6 a year casually) 
c/o Cary E. Stewart 
529 South Beachwood Dr. 

Burbank. CA 91506 
U.S.A. 


ISIS (12 a year) 
do Maurice Dow 
84 Camberiey Crescent 
Brampton. Ontario L6V 3L4 
Canada 

Sorcerer User Group 
of South Australia (12 a year) 
do Don Ide 
14 Scott Rd. 

Newton. South Australia 5074 
Australia (index in issue 51) 


Exidy Sorcerer Gebrmkers Group 

(6 a year) 

Published in Dutch with full English 
cover-to<over translation a month 
later 

Index in issue 15 

Redactie ESGG 

P/a Postbus 510 
NLrlOOO Amsterdam 
The Netherlands 

Sorcerer User Group Schweiz 

Monthly/in German 

CH 3038 Kirchlindach 
Switzerland (index in issue 50) 


Sorcerer Computer Users 
of New Zealand 

Monthly, some Sorcerer material 

c/o Selwyn Arrow 
FOB 6210 

Auckland. New Zealand 

1 won t give prices since they will change 
and many of the above don't know rates 
to the U.S. since no one has asked before. 

Here are some software sources for the 
Sorcerer that you might want to keep on 
file: 

Arrington (Ensign) Software 

7337 Northview 
Boise. ID 87304 
U.S,A. 


Howard Arrington 

Suite E. 2312 North Cole Rd. 

Boise. ID 87304 

US.A. (This is an old address.) 


COMTRO Software Development 

Rec. Bonsel Str. 10 
NL-6433 EP Hoensbroek 
The Netherlands 


Roger Hagan 

1146 Fairview Ave. North 
Seattle. WA 98109 

System Software 

1 Kent St. 

Bicton. Western Australia 6157 
Australia 


Nigel Yeo 

24 Bodmin Ave. 
Macclesfield, Cheshire 
England 

Caicom BV 

Nijverheidsstraat 22 
ND2802 AL Gouda 
The Netherlands 


Softdeal 

Postbus 85 
ND1135 ZJ Edam 
The Netherlands 


Computer CoLlectlef 

Amstei 312 (t.o. Carre) 

NLrI0I7 AP Amsterdam 
The Netherlands 

And some hardware help, firmware, and 
repair services: 

B. |. (Bob) Freeman 

414 Olive Way 
Seattle. WA 99202 
or 

POB 1258 

Seattle. WA 98111-1258 
U.S.A. 


Ion Wteather 

Morristown Municipal Airport 
Morristown. Nf 07960 
U.S.A. 


Tercentennial Technical 

70 'Ifercentennial Dr. 
Billerica. MA 01821 
U.SA. 


South Valley Electronics Inc. 

Suite E. 2110 Walsh Ave. 

Santa Clara, CA 95050 
U,S.A. 


Mentzer Electronics 

590 South Hill Boulevard 
Daly City, CA 94014 
U.SA. 
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The Brothers Van Montfort 

(Gebroeders van Montfort) 
Smedestraat 13 
NG64II CR Heerlen 
The Netherlands 


Daniel Say 
Vancouver BC Canada 

Apple H Blues 


I happened on Mr. Dennis Doms's letter 
[“'A Call for Better Apple Support," 
September 1984, page 14) and but for 
near-identical circumstances, I would have 
dismissed it as one of those individual 
quirks In product support, I fully endorse 
Mr, Domss comments. His perceptiveness 
of the ProDOS documentation problem is 
particularly commendable when one con¬ 
siders the fact that he is experienced in 
DOS 3.3! 

In early March of this year our 
information-processing group decided 
that a small ' user-friendly ^ micro might 
provide quick turnaround for some of our 
project record-keeping applications. 
Although the senior program manager 
was a Kaypro owner he carefully avoided 
imposing his own preference on the 
organization, An Apple 11+ owner made 
a seemingly sound recommendation that 
we get an Apple He with duodisk and a 
small dot-matrix printer. 

Tvo days later thie Apple He arrived with 
its display an Epson printer, and the 
duodisk, VisiCalc and two PFS packages 
also were provided to get things started, 
A seeming ton of books accompanied the 
units, A quick pilot run with VisiCalc and 
PFS was made, and a short training ses¬ 
sion was held for floor engineers and proj¬ 
ect managers. 

People experienced losses of whole 
files, mutilation of data, and I/O errors 
using PFS, The possibility of human error 
was explored, and new data backup pro¬ 
cedures were instituted. Repair of the 
duodisk decreased the variety of I/O 
errors but did not eliminate them. Sub¬ 
stitution of the duodisk with two stand¬ 
alone drives did not help. The Apple 
technician blamed the problem on PFS. 
The salesman who had originally sold us 
the Apple and the software then sold us 
Appleworks. The users read Appleworks 
documentation, more training sessions 
were held, new files were established, data 
was reentered. Within a day there were 
more I/O errors and losses of data 
reported. The Apple dealer then replaced 
the main logic board and again worked on 

[continued) 


More terminals 
without more computer 



The advantages are clear* A BayTech port contender adds 
more users to your computer and does it at a price that’s far 
less than expensive hardware or software modifications* A 
Model 521 SB, for example, doubles your users by allowing 
12 terminals to contend for 6 ports. Simple to set up and 
use, with easy-to-understand messages, the port contenders 
feature protocol conversion; user queue; disconnect by 
operator, computer or time-out; hardware or X-ON/X-OFF 

Sevenmodels, $629 to$1,750. (800) 523”2702 



BayTech 


DATA COMMUNICATIONS PRODUCTS 


Bay Technical Associates, Hwy, 603, P,0. Box 387, Bay Saint Louis, Mississippi 39520 
(601)467-8231 Telex; 9103331618 (BAYTECH) 


Share printers 
easily and automatically 



Instead of adding more printers, get maximum use of the 
printers you have by adding a BayTech multiport controller. A 
versatile D-series multiport allows several RS-232C devices to 
share printers or plotters* No Gable-switchings knobs to turn, or 
software to add. These printer sharers work automatically; just 
hook them up and they’re ready to use. Features include 
custom power-up default configuration, protocol conversion, 
buffer, and your choice of hardware or X-ON/X-OFF 

“■Sl, $3i9»»629. (800) 523-2702 



BayTech' 


DATA COMMUNICATfONS PRODUCTS 


Bay Technical Associates, Hwy, 603, F.O. Box 387, Bay Saint Louis, Mississippi 39520 
(601)467-8231 Telex: 9103331618 (BAYTECH) 
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the duodisk. This finally solved the prob¬ 
lem (both Appleworks and PFS work well 
nowj, 

A task request arrived on my desk to 
write some printer set-up utilities and a 
project accounting package for the Apple. 
Coming from a CP/M-^Sd. TRSDOS. and 
IBM-VS background. I didn't instantly see 
the relationship between the Apple DOS 
and BASIC The undocumented "loading 


of Integer BASIC” was disturbing. My first 
effort on the printer routines worked well 
enough (after 1 found that I/O had to be 
directed to physical card slots and that the 
Apple did not support logical devices!). 
Since the design for the project account- 
ing task involved multiple files and several 
large arrays. I broke out the books. 

As in Dennis Doms's case, we had 
received a ProDOS users manual and an 


If Hghtnmg still scares you, 
you're using the wrong file managen 



Be sure. Btrieve™. 


Lightning may strike. But it doesn't 
have to destroy your database. 

Btrieve^^ Ble management offers 
automatic file recovery after a system 
crash. So accidents and power failures 
don't turn into database disasters. 

Your Btrieve-based applications will 
come up when the lights come back on. 

Fast. Btrieve is Lightning fast, too. It's 
written in Assembly language espe¬ 
cially for the IBM And based on 

the b-tree file indexing system, with 
automatic balancing and electrifying 
access speed. 

The standard for networking. 

Btrieve/N (network version) sets the 
standard for the industry's most 
popular LANs, including IBM's PC 
Network. 

Fully-relational data management. 
SoftC raft's entire family of products 


gives you a complete, fully relational 
database management system. 
Btrieve™ adds report writing capabil¬ 
ities . Xtrieve™ speeds users through 
database queries with interactive 
menus. 

For professional programmers. 
Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, Cobol, C, Fortran, and APL. 
With Btrieve, you can develop better 
applications fasten And know they'll 
be safe if lightning strikes. 


SoftCraftlna 


RO. Box 9802 #917 Austin, Texas 78766 
(512)346-8380 Telex 358 200 


Suggested retail prices: Btrieve, $245; Btrieve/N, $595; Xtrieve, $195; Kirieve/N, $395; Rtrieve, $35; 
Rtrieve/N^ $175. Requires PC-DOS or MS^^~D05 l.X, 2.X, or 3,X. Btrieve, Xtrieve, and Ririeve; IBM; 
and MS are trademarks of SoftCraft Jnc.; Intemathma! Business Machines; and Mkrt^cft Inc. 


Apple lie owners manual. These had no 
substantive information that documented 
the machine or Apple's software. The 
paper quality was nice: the indexes and 
tables of contents had errors. The ProDOS 
manual talked about differences from DOS 
3.3 and seemed aimed at people familiar 
with Apple DOS The ton of books also 
included books for the 60-column card, 
the Apricot printer card, a duodisk 
manual, a pamphlet for the display and 
several excellent manuals for VisiCalc, PFS. 
and the Epson printer. 

I called our dealer and was told that we 
deserved a ProDOS Programmefs 
since it had been out of stock when we 
bought the machine. He did not have one 
but would special-order one for us. I de¬ 
scribed my needs for documentation and 
was told I would need the Applesoft and 
DOS 3.3 manuals and that these were 
extra-cost items, 1 was told to ignore all 
references to Integer BASIC since it was 
an "archaic tongue and no documenta¬ 
tion was in print for it. (Undocumented 
modules of an operating system bother 
mel) The pricing was confused but a total 
of $70 plus tax finally went on our pur¬ 
chase order. We soon received a bill. TWo 
trips to the dealer and multiple phone 
calls over a six-week period failed to pro¬ 
duce the manuals. There was talk of them 
being in a warehouse, then being back¬ 
ordered from Apple, then being out of 
print. Finally, with a Friday promise that 
they would be mailed on Monday, Ac¬ 
counting paid the bill. "Rwo weeks later the 
dealer produced an explanation that the 
required manuals were unavailable from 
Apple and there was no projected delivery 
date. 

TWo months after the first phone call 
about documentation, our "free ProDOS 
Programmer's Ma*tual arrived. It was much 
as Mr. Dorns describes—dependent on the 
DOS 3.3 and Applesoft documentation. 
The senior program manager visited the 
Apple dealer and with some hostility of¬ 
fered an invitation to small-claims court. 
The salesman then gave us his personal 
copies of the DOS 3.3 and Applesoft 
manuals We then considered that the pur¬ 
chase order had been filled! 

Our company's purchasing agent will en¬ 
sure that no more business is directed to 
the Apple dealer who sold us the He. 
Apple's viability in the microcomputer 
business is doubted by every engineer, 
project manager, and technician who has 
been associated with our He. Wb now have 
three more Kay pro owners. At the office 
I m pleased by the Display writer with its 

[continued] 
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If you don t have a 
Hercules Graphics Card, you could 
end up looking like this: 


“I know, because one day it hap¬ 
pened to me... 

“I was running some routine 
tests on a non-Hercules mono¬ 
chrome graphics card when I 
was struck by a severe case 
of lowresolutionitis. I’m the 
president of Hercules and 
that’s me exhibiting the 
symptoms of the disease 
in its advanced stages. Not 
a pretty sight, is it? 

“What causes low res- 
olutionitis? Experts point 
to ordinary monochrome 
graphics cards with 
coarse, hard-to-read 
graphics. A bad case of eyestrain may 
develop if action is not taken immediately. 

“Fortunately for me, a Hercules Graphics 
Card was nearby. A quick change brought 
soothing 720 x 348 graphics. That’s twice 
the resolution of ordinary 640 x 200 graph¬ 
ics cards. 

“Which means better graphics for 
Lotus™ 1-2-3™ Symphony" Framework™ 
pfs:Graph* Microsoft* Chart and Word, 
SuperCalcS: AutoCad7 and dozens of 
other programs. 

“Including Microsoft Flight Simulator, 
now Hercules compatible! 

“Oh, and don’t forget that a parallel 
printer port is standard on the Hercules 
Graphics Card, not an extra cost option. 

“Now, if you’re worried about buying 
a new product that hasn’t had all the bugs 


w'orked out, relax. Hercules has 
sold more monochrome graphics 
cards for the IBM"PC,XT'“and AT™ 
than anyone else in the world. 

... you’re convinced that 
you should buy a Hercules 
Graphics Card. Now, steer 
clear of cheap imitations. 
You may save a few bucks, 
but you won’t get all of 
these five essential features 
which only Hercules has: 

“1) A safety switch that 
helps prevent damage to 
your monitor, 2) the 
ability to keep an IBM 
or Hercules Color Card 
in your system, 3) the ability to use the PC’s 
BASIC to do graphics, 4) a Hercules de¬ 
signed chip that eliminates 30% of the parts 
that can go wrong, and 5) a two year warran¬ 
ty, because we think reliability is something 
you should deliver and not just talk about.” 

Call 1-800-532-0600 Ext 408 for the 
name of the Hercules dealer nearest you 
and we’ll mish you our free info kit. 


Hercules. 

We’re strong on graphics. 


Address: 2630 Ninth St., Berkeley, CA 94710 Ph: 540-6000 Telex: 754063 Trade mark/Owners: Hercules/Hereulea Computer Tech ■ IBM,XT, AT/IBM; Lotus l-2-3t 
Symphony/Lotus Development; Framework/Ashton-Tate; Microsoft/Microsoft; pfarGraph/Software PubliBhing; SuperCalc3/Sorcim-IUS; AutoC ad/Auto Desk. 
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p-System. f am quite happy with my 
TRS80 at home. Recent clamorings by my 
offspring for Macintoshes coincided with 
the lie problems. Both kids and their 
friends understand why 1 hesitated then 
made another choice for them. 

This is my first experience with an Apple. 

I have no personal need to make it more 
detailed or extended in time. I find the 
documentation to be shallow, the I/O im¬ 
plementation crude [even when measured 
against 1980 standards), and the service 
haphazard. I more carefully assess what 
Apple owners and users have to say about 
their machines, 

My feelings might not be quite so strong 
if only the hardware or the documentation 
had been screwed up. The infant mortali¬ 
ty in the hardware combined with docu¬ 
mentation hassles have heavily under¬ 
scored the flaky sales support and the 
mediocrity of the operating system and 
language. Color Apple with a worm in it! 

By contrast. Digital Equipment Corpora¬ 
tion provides us with singularly outstand¬ 
ing support for our Rainbow. That system 
is supported by an excellent certification 


program for third'party software If DEC 
says that a particular package such as 
CTOS or Lotus L2-3 will run on the Rain¬ 
bow. you can bet the company has tried 
It and within the range of their tests has 
found no implementation bugs. Our IBM 
Displaywrlters use CP/M-86 and UCSD p- 
Systems that have outstanding support 
from D/R and Softtech as well as IBM. My 
TRS-80 came with a language reference 
manual and DOS manual as well as 
ownerstoperators manuals. The additional 
technical reference manuals were readily 
available from the dealer at nominal 
charges. Every T^ndy manual was well 
written, pretty much stand-alone, and had 
a good reference appendix. The Indexes 
and table of contents did not contain 
errors in page numbers, 
just out of curiosity. I priced documen¬ 
tation at our local Commodore dealer and 
at a nearby Ikndy Computer Center. Much 
of it is free with the system, and the prices 
on the remainder are moderate—what's 
more, it's readily available 

Paul M. Hine 
San Diego, CA 


When a manufacturer sells a computer 
and withholds information on that com¬ 
puter. the computer's worth ts in direct 
proportion to the amount of information 
one receives. No Enformation means the 
computer is worthless. A computer is 
unique in this regard. If you buy a car, 
someone can always drive it or fix it 
without a shop manual. Tty programming 
a computer to do something you want it 
to do without information on the I/O ports 
or the memory map. Tty getting a com¬ 
puter fixed that no one has schematics for. 
Of course somebody can always charge 
you three or four hundred dollars and 
replace the entire main circuit board when 
only a twenty-cent chip may be defective 
You don't need a schematic to do that. 
After all, the manufacturer makes a lot of 
money selling you a new circuit board for 
$400 when you don't need one, 

1 have an Apple lie. 1 was originally in- 
terested in the corn pact Apple lie because 
of its built-in disk drive and its ability to 
be powered from a 12-volt car battery. 
Apple computer promised some day Real 


2 YEAR WARRANTY ON CARD AND DRIVE 


10 MMe 

SATISFACTION ^ 
GUARANTEED 


1 Suggested retail price Si095 

lOAS 

9 SALE PRICE 

700% refundable within 30 days. 

For IBM PC* & compatibles. 2 
Years Warranty on disk drive and 
controf/er card. 

• Half-height drive with 
controller card 

• Low error rate 

• Low power 

• High performance and 
reliability 

• Easy instaliation 

20 Mbyte for 


TO ORDER SEND CHECK OR 
MONEY ORDER TO: 

Unds TRchnology, Inc. 

8820 S. Sepulveda Bfvd., 

Suite 204 

Los Angeles, CA 90045 

OR CALL TOLL FREE: 

1 |800) 227-2400 ext. 974 
Jn Cairfornj^ caJr I 

I 1800) 772-2666 ext. 974 I 
Visa and MasterCaid accepted. 

CaJfJbrnia add sales Eax. 


For dealer Inquliy and moire 
Ifiiefinatjefi calli f31i| 21^9444 

‘JBiM Ji a regisreretJ tradbnarit of Internabonal 
Business Corp. 



ADDRESS. 
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A few smart reasons 
to buy our smart modem: 


Features 

Ven-Tel 
1200 PLUS 

Hayes 

1200 and 300 baud, auto-dial, auto-answer 

Yes 

Yes 

Compatible with “AT” command set 

Yes 

Yes 

Can be used with CROSSTALK-XVI or Smartcom II software 

Yes 

Yes 

Regulated DC power pack for cool, reliable operation 

Yes 

No 

Eight indicator lights to display modem status 

Yes 

Yes 

Speaker to monitor call progress 

Yes 

Yes 

Attractive, compact aluminum case 

Yes 

Yes 

Two built-in phone connectors 

Yes 

No 

Compatible with The Source and Dow Jones News Retrieval 

Yes 

Yes 

Unattended remote test capability 

Yes 

No 

Phone cable included 

Yes 

Yes 

Availability 

Now 


Price 

$499 

$699 


The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per¬ 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu 
tors nationwide. 




Also from Ven-Tel: internal modems for tf 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 


m 


You choose. The Ven-Tel 1200 PLUS- 
the smartest choice in modems. 


Ven-Tel Inc. 

2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 


Baud Modi 


em 











Crosstalk is a trademark of Microsluf: Hayes and Smarlcom II are trademarks of Hayes Microcomputer Products. 
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Boriand’sSideKick 
Software Product of theMsar 


SideKick is InfoWorld Software Product of the Year. It won over 
Symphony. Over Framework. Over ALL the programs advertised in 
this magazine. Including, of course, all the “fly-by-night” SideKick 
imitations. SideKick.... Simply the best. 




Here's SideKick running over Lotus 1-2-3. In the SideKick 
Notepad you'il notice data that's been imported directfy from 
the Lotus screen. In the upper right you 
\ can see the SideKick Calculator 


Ali the SideKick windows stacked up over Lotus 1-2-3, From 
bottom to top: SideKick’s “Menu Window” ASCII tahle. 
Notepad, Calculator, Appointment Scheduler/Calendar, 
and Phone Dialer Whether you’re running WordStar, Lotus, 
dBase, or any other program, SideKick puts all these desktop 
accessories instantly at your fingertips. 


iiifciWcii'UI Ri'pttrt Cnrd 19^4 hy Rufisikir 

O/mpuUng, Ini\. ft sjib.iidwty tyfCW 
Om w? M w u ti tumn f m', Rfp n h It'd i'rtnif 

InfaWni-ld,. 1069 bfurs.(} Roati, 

Mf trio Payp.CA 94025. 


Jerry Pournelfe, BYTE: “If you use a 

PC, get SideKick. You’ll soon become 
dependent on it.’’ 

Garry Ray, PC Week: “SideKick deserves 
a place in every PC." 

Charles Petzold, PC Magazine: "in a 
simple, beautiful implementation of Word¬ 
Star's block copy commands, SideKick 
can transport all or any part of the display 
screen (even an area overlaid by the notepad 
display) to the notepad." 

Dan Robinson, InfoWorld: “SideKick is a 
time-saving, frustration-saving bargain ... / 


Please send me 

, ^ pqdv pfotecteo 
SideKict' 

QuanUty'—^ 

S/deKicK 


Software Newest Dirsctfoe 


BOfimD 

INTERNATIONAL 






sWILLNI 

maKepa> 


SymptipR^; .lotus DeveloprrartrCBrp, ilfiaae 

Ffam^KKare trailerwafte.uf Astiton^atB. VtodSta^iis ff.lta,efe.maui pfl Micfopfo 
iFTtarji^tlon^. Cwp. is; a tradeniairKdBoftai^ 
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Planning to deduct your PC? 
The IRS just made it tougher. 

According to the Tax Reform Act of 1984, if you want 
to take a business deduction for your personal computer, you 
now must prove you use it more than half the time for 
business. And that proof must be in the form of a daily log. 

You can waste valuable time each day recording your 
use. Or you can use WorkLog to do the job in seconds. 

Considering how much your time is worth, isn’t 
$59.95 a worthy investment? 

To order call (206) 526-0711. Or ask for our brochure 
that describes the power and elegance of this state-of-the-art 
software. WorkLog makes it easy. 


WorkLog 

The essential time-saver. ^ 


For IHM-PC, -XT. -AI'. tmdcompatihky. Retfuirrs t2Sk uiHiaiiy version of PC-DOS. 
WyssWare/5207 Ravenna Avc. N.E./Seallle. WA 9RI0.S 



IDSS BrM Wcitem trvtPiiuticHul 

Iheri^ place 
at the right price 


Make reservations at any Best Western* 
see your travel agent, or call 

1 - 800 - 528 - 12 ^ 4 . 

"Wbrld's larg^ data of tadqpendicntly owned and 
operated hotels, mdior inns, and resorts'" 


LETTERS 


Soon Now to have a liquid-crystal display 
that would draw very little power and 
operate from a battery. 

The first snag I ran into was when I tried 
to find out from the Apple lie manuals 
what the pin connections were for the 
nonstandard serial-port connector. No 
luck. Nowhere in the manuals that came 
with the connputer could I find the con¬ 
nections for the serial interface. 

The next thing 1 did was call Apple long 
distance, I was put on hold for five minutes 
listening to some music. Needless to say, 
it was not high-fidelity. Finally, Patty came 
on the line and told me 1 had to call 
another long-distance number in another 
part of the country. Get this, 1 am in L A. 
Well, 1 called that number, and an answer¬ 
ing machine came on the line telling me 
to leave my name and phone number and 
my question and they would get back to 
me within 24 hours. Since I am in and out 
of the office all day and no one else at 
my office is knowledgeable enough to ask 
Intelligent technical questions about 
RS-232C interfaces, that might be a prob¬ 
lem. If Apple personnel happened to call 
back while 1 was out of the office, at least 
another 24 hours would go by before 1 
could ask the first question. At this rate, 
a year or more would go by before I could 
write this assembly-language program to 
talk to the Apple 11c. The answering 
machine also advised me to contact my 
nearest dealer. 

We have a lot of Apple dealers here in 
L A. 1 contacted three of them. None of 
them knew anything more about it than 
I did. One advised me to go to all of the 
boobtores and get a book on the Apple 
lie. 1 did just that: in fact, 1 bought three 
boob. So far, I have spent at least 40 
hours of my valuable time. S40 on books, 
and $50 on long-distance phone calls. I 
now know the pinouts on the connectors, 
but that is all the useful information those 
three boob could tell me. Absolutely 
nothing else of any value. No memory 
locations for setting up the RS-232C Inter¬ 
face chip or how to write code to send or 
receive data from the RS-232C interface 
in assembly language or BASIC Nothing. 

Has Apple management grown so 
greedy that It doesn t want people to buy 
any device to hook up to an Apple lie 
unless they buy it from Apple? Does 
Apple want anyone to write and sell soft¬ 
ware other than Apple Computer? Is 
Apple management so paranoid that 
someone will copy the lie that it is afraid 
to document the ROM? Why does Apple 
have an army of lawyers ready to sue 

{continued] 
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NEW PRODUCT NEWS 
FROM TB_ETEK 



M^TELETEK ja/ 




Inquiry 3S2 


Yes, 

I'm interested ^ 
in information ^ 
IP* regarding: 

/: □ Systemaster li 

: 0 SBC 86/07 d Z"150 MB 

□ Evaluation Program 
d Teletek's S-TOO Board Line 


Name „ 
Company 
Address._ 


Systemaster II. Responding to 
market demand for speed and in¬ 
creased versatility, Teletek is proud 
to announce the availability of the 
next generation in 8-bit technology 
— the new Systemaster II! The 
Systemaster II will offer two CPU 
options, either a Z808 running 
at 6 MHz or a Z80H running at 
8 MHz, 128K of parity checked 
RAM, two RS232 serial ports with 
on-board drivers (no paddle 
boards required), two parallel 
ports, or optional SCSI or IEEE-488 
port The WD floppy disk control¬ 
ler will simultaneously handle 
8 " and 5 V 4 " drives, A Zilog Z-80 
DMA controller will provide in¬ 
stant communications over the bus 
between master 


and slave. Add 
to the DMA 
capability a true 
dedicated inter¬ 
rupt controller 
for both on¬ 
board and 
bus functions, 
and the re¬ 
sult is un- 
precedented 
performance, 

Systemaster II wil 
CP/M 3.0 or TurboDOS 1,3, and 
fully utilize the bank switching 
features of these operating systems. 


SBC 86/87 As the name indi¬ 
cates, Teletek's new 16-bit slave 
board has an Intel 8086 CPU with 
an 8087 math co-processor op¬ 
tion. This new board will provide 
either 128K or 512K of parity 
checked RAM, Two serial ports 
are provided with individually 
programmable baud rates. One 
Centronics-compatible parallel 
port is provided. When teamed up 
with Systemaster II under TurboDOS 
1.3, this 5MHz or 8MHz multi¬ 
user, multi-processing, combina¬ 
tion cannot be beat in speed or 
feature flexibility! 


Teletek Z-150 MB. Teletek is 
the first to offer a RAM expansion 
board designed specifically for the 
Z-150/Z-160 from Zenith. The 
Teletek Z-150 MB is expandable 
from 64K to 384K. Bring your 
Z-150 up to its full potential by 
adding 320K of parity checked 
RAM (or your IBM PC, Columbia, 
Compaq, Corona, Eagle, or Seequa 
to their full potential). The Teletek 
Z-150 MB optionally provides 
a game port for use when your 
portable goes home or a clock/ 
calendar with battery backup! 

Evaluate the Systemaster II, SBC 
86/87 or Teletek Z-150 MB for 
30 days under Teletek's Eval¬ 
uation Program, A 

money-back guarantee 
is provided if not com¬ 
pletely satisfied! All 
Teletek products carry 
a 3-year warranty, 

[Specifications subfect to 

change without 
noUce,) 


run under 


IN BRAZIL: Danvic S,A 
R. Conselheiro Nebias, 1409 
01203 Sao Paulo, Brazil 
Tel: 221-6033 (P A 8 X) 
Telex: 1123888 CICP BR 


FELETEK 


4600 Pei I Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex #4991834 
Answer back — Teletek 
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Last night I tried to order an Apple !lc 
^jerence at my local dealer. I was 

told that the manual costs $50. could be 
ordered only fn boxes of five, and if 1 
would order five that they would be glad 
to handle my order Of course I thought 
that I would go elsewhere 

When I arrived home, some back issues 
of Apple Assembly had come in the mail 
I discovered that Tfexas Apple dealers had 
the same policy and that it extended to 
ProDOS and lie manuals as well. EventuaP 
[y I learned that these manuals could be 
ordered by mail from a dealer in New York 
{212-512-41001. 

Providing access to the fundamental 
hardware manuals for the machine is the 
most minimal level of dealer support 
possible. Perhaps K-Mart does not provide 
access to manuals for the computers it 
sells, but every self-respecting computer 
dealer must do this. 

The poor availability of these manuals 
must in part stem from the fact that they 
are seen as manuals only a hacker or pro¬ 
fessional software developer would want 
or need. Apparently Apple believes that 
its customers are not likely to grow in 
{continued on page 436) 


anyone if the company even hints of 
manufacturing a machine that will run 
Apple software? Hasn't Apple manage¬ 
ment learned chat the more information 
you supply in the box with the computer,, 
the less money it takes to support the 
product? Is the we 11-documented IBM PC 
outselling Apple everything? 

One would think that Apple had learned 
its lesson with the Apple 111. The Apple 


Ilf came with no real documentation as 
well. We all know what happened to the 
Apple 111. From what 1 have seen of the 
Macintosh documentation, the Mac is in 
the same boat. I would not use a Mac if 
you gave me one. 

The next problem I found was that the 
R&'232C data-transmission rate in the 
Apple lie was off frequency by just enough 
to prevent the RS-232C from working prop¬ 


erly. Apparently Apple divided down the 
microprocessor clock crystal to save the $3 
cost of a data-transmission rate crystal If 
the lie had a schematic in the owners 
manual any competent computer techni¬ 
cian would know about the transmission- 
rate problem before purchasing the com¬ 
puter. I guess that is one of the reasons 
Apple did not put a schematic in the 
owners manual in the first place The man 
on the Apple hotline told me to take the 
lie into any Apple computer dealer who 
would fix it at no cost. None of the three 
dealers I contacted had heard of this repair 
program, nor would they do it at no cost, 
If you buy an Apple other than the He, 
you need your head examined. 

A Commodore 64. although it costs 
much less than the Apple He. is worth at 
least ICX) times as much because you can 
use it. You can get a vast quantity of pro¬ 
gramming and technical information on 
the Commodore 64 in great detail. Infor¬ 
mation that is necessary to program and 
interface all the things that people need 
a microcomputer for. 

I now own a $1200 paperweight. 

Paul Lamar 
Redondo Beach . CA 

Where Are Apple s 
Manuals When You 
Need Them? 


Graphics Takes A 
Quantiun Leap FmrwardI 


Li 

iiiill 


THB mOViON PERSONAL 

GRAPHICS SYSTEM fEATURES; 

• The most advanced color mapping 
capabiJitles available^ 

• 250,000 simyitaneously displayable 
colors, 

• A palette ot 2.1 mllfion cofors. 

• Frame Grabber/Digitizer to capture 
TV, VCR or Video Camera pictures. 

• Quality three-dimensional texture 
capabilities. 

■ Built-In Icon/Menu sottware. 

• Completely Mouse/Trackbait driven, 

» Fonts, Brushes, Microscope, Pat¬ 
terns, and Rotations. 


• A complete stand alone system. 

• A 19" enhanced color monitor. 

• 780K Graphics Memory. 

• 512 X 480 pixel display with 24 bits 
per pixel. 

• RS232C port allows access to all 
system functions and memory. 

• MTSC composite video and NTSC 
RGB signal. 

• 1-year warranty on graphics genera¬ 
tor and 90-day warranty on 
enhanced monitor. 

■ Special introductory 30-day satis¬ 
faction guarantee. 

• Complete system for $4,495 
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The Compact 
Microcomputer 
Learning Kit That^s 
a Hands On Library 
of Hardware And 
Software Instruction 


MEET THE MICROPROFESSOR 1/68 


Leem the 6Q6B 

The MicroProfessor 1/88 has everything 
you need to understand the funda¬ 
mentals of the 8088 microprocessor 


Improve Kouf Computer Sfr/ffs 

Your computer skills will increase 
dramatically as the MlcroProfessor 
translates important concepts Into 
practical experience. Learn 
programming, assembly language, and 
also how to burn in your o\wn chips. 
And with a wealth of accessories, 
including a printer, EPROM 
programming board and Forth 
Language option,there’s no limit to 
the applications you can develop. 


A Port^ie Leaning Environment 

Learning shouldn't be limited to the 
classroom. That’s why we made the 

MicroProfessor lighter and less bulky 
than the average textbook. Supported 
by easy to understand manuafs, the 
MicroProfessor leads you through 


dozens of experiments. You can even 
open the MicroProfessor’s case to 
look at the system board's com¬ 
ponents as you learn their functions. 


Ar% Afford^te Computer Education 

Today, tight budgets are a fact of life. 
At less than halT the price of 
comparable learning kits, the 
MicroProfessor is a very attractive 
educational resource. 



For more information about putting 
the MicroProfessor to work in your 
computer education, please 
contact the Multitech distributor in 
your area. 



Aiuthonzed Disiribuiora: WEST gehmanv, Conrad Eioctronics, Hirsthay, tsi.9623^3014^; BRITAIN. Flight Eiamron^cs. Southhampton, tel. 0703-34003; FRANCE. Sarr Za>tHq MIcm, Coye La FpfiaL tel. 
B67 14 24; I1AL¥, Zolco S R L. Muano. tBi 4394075; SPAIN, Cacomia, Madhd, tsJ. 27^6954; NETMEHLANttS. Sciento B V,. s-Hsrtoaengosoh. lei 13(1?S2. SWITZERLAND. Stmpox Electronics. Zurich. 418111: 
NORWAY, UN!C. Oslo, lei. 205449: OiNMARK, OltzSchwertza A/S. Glostrup, lol. 02 45-30 44-HWLAND'. Rmg-Master OY, Helsinki,90 544 522. AUSTRAilA, Emona Enlorprl&os Ply. Lid., Sydney, Eel. 2124815; 
SOUTH AFRICA. Embel ^41cnj Systems. Cape Town, 55 8884, HONG RONG, Idealand Eleclronics. Kowloon, tel 3-?4435l6, THAILAND. Sahaviriya Inlortech Compuler Co Ltd., BanghoK, isl. 2357366; 
SINGAPORE. AVS Efectronicg Pie Hd , tel. 2967211; INDONESLA, PT. Bukll Centers Qraha Sctentirte, Jakarta, teL 76073:^, INDIA, Kryomx Ini'l, Trivandrum, tel 63605; CHILE, Clontac SnslrumenlosLId., 
Sanliago.lDl. 74713128; SAliH ARABIA, Modern Eteclixmic: Sysiema, Riyadh. Tel 465CXU1: PAKISTAN, Essi & WbsJ Bridge. Karachi, let 434811; UBA, Multitech EloclTOnics Inc., Sunnyvate. Cain., (ol, 
40Q'773ra400 
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BYTE. 

IntemaAiQnal Trader To The 
World JVBcro Madcet 


If you’ve been waiting for the lines of 
communication to open up in the 
international micro market, you’ve been 
wasting your time. BYTE is not only in 
touch with the market: BYTE is the market. 
We communicate regularly with the top 
microcomputing professionals and business 
people all over the world. 

We are the international standard in micro 
publications. That’s why our readers rely on 
our editorial and ads to deliver the latest in 
available micro products and services. And 
when we deliver, 94.5% of our readers take 
action on the ads they read.* 

If you need a communications link to impact 
the international marketplace, or for the 
International or Domestic Subscriber Profile, 
call your BYTE sales representative now. 

The waiting is over. 

•Source: I9S4 Subscriber Profile 

For subscription infortnatton in Europe, call 
iamts Hay in England: (0628) 2341. 


For advertising information, cail; 


Austria 

Hans Csokor 

75 76 &4 

Israel 

Gurit Gepner 

866 561 m 39 

W, Germany 

Fritz Krusebecker 

72 01 81 

Spain 

Maria Sarmiento 

45 52 391 

Sweden 

Andrew Karnig 

46-8^44 0005 

France 

Jean Christian Acis 

720 33 42 

England 

Arthur Scheffer 

01 493 1451 

Italy 

Savio Pesavento 

86 90 656 

Singapore 

Sea vex Ltd. 

734-9790 

Hong Kong 

Seavex Ltd. 

5-260149 

Japan 

Hiro Morita 

581-9811 

U.S.A. 

Peter H uestis 

(603) 924-9281 


When Byte Speaks Micro, 
The World Listens. 


THE SMALL SYSTEMS JOURNAL 
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The cost effectiveness of the FP-6000S is almost too good 
to be true! A wide range of peripherals keep pace with 
organizational growth making expensive system upgrading 
unnecessary. Discover a new dimension of office manage¬ 
ment systems with the FP-6000S personal computer. 


CASIO 


FPGOOOS 

16-KT PERSONAL GOMPUTOt 


Inquiry ^01 


CASIO COMPUTER CO.,LTD. 

2-6-1, Nishk-ShInjukU, Shinjuku-ku, Tokyo, Japan TEL 347-4ai4 TELEX J26931 CASIO 


Superlative Cost Performance 


asio puts a powerful management tool at your fingertips with 
he FP‘6000S. Business oriented architecture and secretarial 
up port functions improve the quality of office work and in- 
rease productivity. In fact, the entire system has been de¬ 
igned with the needs of the modem office in mind. 

tate of the Art Precision and Performance 


ecimal based arithmetic functions allow computational 
available only with the FP-6000S. High speed, 
igh resolution graphics supply the tools for presentation of 
omplex ideas. Extensive software provides wide versatility. 


G^hfVgMJheFtstTtne! 

CASIO FP-6000S MEANS BUSINESS 
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Exporting 

Services 


We Are Buyer’s Agent for 
Overseas Dealers and Distributors 


□ Lowest prices, immediate quotations, 
prompt delivery. 

□ Access to all major hardware and 
software manufacturers. 

□ All professional services provided: 
Licensing, Export Documentation, and 
Follow-through. 

24-Hour Response as Close as Your Telex 

TELEX 470851 

American Buying and Export Services 
1042 Country Club Drive, Moraga, CA 94556 
(415) 376-7600 
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FIXES AND UPDATES 



UPDATE 

C changes Quickly 



Our December 1984 article "C-Language 
Development Tbols" by G. Michael Vose 
(page 119) brought several new C inter¬ 
preter vendors out of the woodwork. We 
also learned of a name change for one of 
the article's previewed products. 

The Safe C Compiler from Catalytix Cor¬ 
poration (55 Wheeler St, Cambridge. MA 
02138) is now called the Safe C Runtime 
Analyzer. The product s funaions have not 
changed, only the name to distinguish It 
from production compilers. 

Catalytix also announced the release of 
its Safe C Standalorie Interpreter. The in¬ 
terpreter is a complete C implementation 
that allows the use of any text editor and 
source-code formatting or cross-referenc¬ 
ing utilities. Code interactively written and 
debugged within the interpreter can sub- 
sequentiy be compiled into executable 
files, using any compiler that conforms to 
the Kernighan & Ritchie (K&Rj C-language 
specification. Currently avaiiable for the 
IBM PC and other MS-DOS machines, the 
Safe C Standalone Interpreter sells for 


$400 A Macintosh version is under 
development. 

Age of Reason Company (318 East 6th 
St,< New York, NY 10003) has announced 
the availability of RUN/C—a C interpreter 
for MS-DOS computers. Distributed by 
Lifeboat Associates (1651 Third Ave., New 
York. NY 10128). RUN/C costs $150. 

RUN/C features a built-in line editor 
similar to the Microsoft BASIC editor, plus 
the capability to use an outside editor. You 
can even compile your C programs from 
wifftin the RUN/C interpreter. RUN/C fully 
implements the K&R specification for C, 
but this interpreter has a limit of 2000-line 
programs. 

Gimpel Software (3207 Hogarth Lane, 
Collegeville, PA 19426) markets a C inter¬ 
preter called C-terp. also for the IBM PC 
and work-alikes using MS-DOS 2.x. C-terp 
costs $300: a demonstration disk is avail¬ 
able for $45. C-terp also fully implements 
the Kernighan & Ritchie C-language 
specification, includes an editor, and of¬ 
fers batch-mode operation. C-terp sup¬ 


ports small or large memory models. 

Lastly. Computer Innovations (980 
Shrewsbury Ave., Tinton Falls. NJ 07724), 
purveyors of the C86 C Compiler offers 
Introducing-C, a C interpreter designed to 
help the programming novice learn C as 
her/his first language. 

Introducing-C does not fully implement 
the K&R C specification, but it documents 
the differences in a 10-page appendix. For 
example, Introducing-C does not support 
multidimensional arrays. #defines. struct 
and union data struaures, the typedef 
declaration, and several other com¬ 
ponents of C Future revisions to the in¬ 
terpreter will provide many of the features 
currently missing. Introducing-C's inter¬ 
preter is upward-compatible with the C86 
compiler. 

Computer Innovations claims that Intro¬ 
ducing-C is suitable for learning structured 
programming and most of C and for de¬ 
veloping "medium-sized, non-scientific 
programs, ' Available for the IBM PC, Intro¬ 
ducing-C costs $95. 


FEEDBACK 


Printer Buffer Messaged 

In the june 1984 BYTE there were several 
errors in the article Build a Printer Buf¬ 
fer" by John Bono (page 142), Richard 
Carl sen from Upton. New York, built the 
printer buffer, encountered and overcame 
some difficulties, and wrote us about his 
travails. Here are some excerpts from his 
letter: 

I noticed corrections in the November 
1984 BYTE on the ROM listings (page 34), 
but 1 haven’t seen any hardware updates, 
SO here are some suggestions for improv¬ 
ing lohn Bono’s project. 

In listing 1 on page 453 (fune BYTE), line 
13 should show EQU OFFFFH (zero, not 
"oh”) and line 17 should be A, OFFH. 

In the schematic on page 450.1C 14 is 
incorrectly labeled 74LS00 at the top of 
the page. IC 14 is a 74LS367A. (1 should 
also note that 1 tried both the 74LS367s 
and 74LS367AS. and they both work fine.) 


Input pins 4 and 10 of 1C 14 should be tied 
high or at least not left floating as those 
sections are unused. Floating leads are not 
good practice and could cause some oc¬ 
casional errors. 

On the middle left on page 450 the data 
lines are in inverse order, DO should be 
D7. D6 should be Dl, and so on until D7 
is DO. They are labeled correctly at the 
Z80 and 2716. 

A useful item to add is a reset switch 
across the 68-^F (microfarad) cap on pin 
26 of the Z80.1 added a 47-ohm resistor 
in series with the switch so discharge of 
the 68-;iF cap is a little more gentle. 

At the lower right on page 452 you'll 
find 1C 13 and 1C 24 (printer acknowledge 
FF). A signal is missing (G6) at 1C 13, pin 
9. Remove pin 4 of IC 24 from -i-5 V. Leave 
IC 24. pin 2 connected to + 5 V, Now con¬ 
nect pin 4 of IC 24 to pin 9 of IC 13. This 


will allow D306 at line 26 on page 453 to 
reset the printer’s acknowledge flip-flop. 

On page 452, data lines, strobe busy, 
and acknowledge to the left of 1C 9 should 
be labeled "TO COMPUTER. At the right 
of IC 15 they should be labeled "TO 

printer:* 

Be aware that al! 4164 RAM chips are 
not created equal. They come in different 
speeds usually designated by a -2 or -3 
suffix. 1 have had no trouble with either. 
However some companies require 128 
refresh cycles over a 2-microsecond 
period. Others may require 256 refresh 
cycles over a 4-microsecond period. I used 
NEC 4164-2 chips and Mostek 4564-2 
chips successfully, both of which require 
128 cycles. Others requiring 256 refresh 
cycles gave me occasional errors. 

Another pointer: Watch the power wir- 
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Let us earn your t?-ust a* we 

have that af others, sitch a»: 
Goodyear • General Motors • US Navy • etc. 
Ask for Sue, Marianne, Katliy, Tim. Rick or Roger 



List Our Price 

PRINTERS 



star Gemini 1DX (12Q CPS) 

Star Gemini 5G-iaiNEWl) 

$399 

$219 

299 

229 

Star Gemini 16X 

549 

349 

Star Gemini $G-15iNEW1) 

499 

379 

Star Della ID / Etelta 15 (169 CPSI 

Star Radix 1D,^ Radix 15{2DD CPS) 


SCALU 

SCALES 

Epaon RX 80 (10D CPS) 

399 

229 

EpGon HX-SC FT + Series 1 NEW 9 

Epson FX-90 + Series (NEW1J 

499 

2S9 

6S9 

369 

Epson FX-190 + Series INEWI) 

995 

599 

Epson JX 60 Codpr 

799 

SCALES 

Epson LQ tSOO (20^ CPS) 

Qkiriata 92P {BD Col . 160 CPS» 

1495 

SCALES 

599 

379 

Okriata Apple imMewrIter Compatible 
Okidata 93P(iaeCol.. 1&0 CPS) 

Ohidata Pacemark 2410P (150 CPS) 

Partaaonic 1D91 [120 CPS) 

699 

999 

449 

599 

SCALLS 

2495 

499 

299 

Panasonic 1090.1092,1093 


SCALES 

Toshiba ia4aPiS4 CPS) 

Tpstilba 135tP (100 CPS} 

995 

759 

T8S6 

1K9 

DAISYWHEEL PRINTERS 


Brother HR-13XL (17 CPS) 

599 

$59 

Bralhpr HR-25 (23 CPS 

895 

019 

Brplher HR-35 (32 CPSi 

1245 

639 

Sitver Heed EXP 400 

399 

279 

Silver Reed EXP 509(16 CPS) 

599 

359 

Silver Read EXP 550 (19 CPS) 

099 

439 

Silver Read EXP 77 D (36 CPS) 

1295 

929 

Star PowerTvpe (16 CPS. SI [Hr) 

Juki 6100 (ifi CPS. Bl-Dir} 

499 

32B 

599 

399 

Juki 6300 

996 

749 

Dalaywriter 2000 (49 CPS) 

1495 

899 



IBM PC SYSTEMS 

PC's and PCXTs 

Complete Systems 
Call and Save! _ 

EXPAMSION CAROS 

AST Six Pac Phjs 84k, S/P/C+S/W 395 

QUA DRAM Compisje Line 

MEMORY CHtP MSAK 150ns-9 chips 99 

disk drives 

Teac Half Heights 
Teac 2 Drive Kit ■ Coriiplete 
Tandcin 100-3 (IBM Standard} 

M«yn«rd -10 Meg. Irttemal Dnve 
Maynard 30MB Tape Backup 
Tallgraas Drives w,Tape Backup 
Turbo 10 ID MB InlernaJ Hard Drive 

MODEMS 
Hayea Smarimodem 300 
Hayes Apple Zc Modem Pkg wiSoltware 
Hayes Apple 2£ Modem Pkp w/Soriware 
Hayes Smarlmodem 1200 
Hayes Smartmodam iSOOBw/IBM Stiftware 

MONITORS 

Amd«k m. 3f0. Color 5D0, 600, 700 

Phnc«ton Gniphice 4 x 12 Mam 2 

SOFTWARE 

Lulus t-2'3. Symphony & Hundreds Wore 


29i 

499 

399 

1395 

1995 


399 


599 


209 
SCALLS 
49 


149 

299 

1S9 

SCALLS 

SCALLS 

SCALLS 

iCALLS 


2t9 


239 

469 


SCALLS 

SCALLS 


$CALL$ 


SANYO SYSTEMS 
Complete Sanyo 

Systems AS 

Lots of f i u j $899 
Free Software 


OUR PRICE COMMITMENT 

Mid West will try In good faith to beat 
any nationally advertised price. 


Prices subject to change and type errors 

FREE CARD USE ^ 

Call Today! 

Information - Ordering 

1-800-423-8215 

in Ohio 1-800-321-7731 

CU&T0MER^ERViCEJ513^^ 

CASH PRICES CbfL Check. Money Orders. VESA or MC 
CDDs im $5) _AMEX [Arid 4%) P.0,s (Add 5%} 

Mii(W*il Hitio-PiriphflFEili 

(Djvi&ion or I morel . |nc> 
135 South Springfield St 
St Pans. Ohio A3Q72 


FIXES & UPDATES 


ing to these RAM chips. Pin 16 is ground 
and pin 8 is + 5 V. This Is not as you would 
usually expect with 16-pin chips, and I sure 
got caught wiring these wrong. 

On my unit 1 used a crystal oscillator at 
1 MHz hooked to pin 6 of the Z60. if you 
do this, a IK pull-up resistor or so at pin 
6 will ensure that the "1" levels are 4,0 to 
4.5 V as the Z80 requires there. 

Not all printers and computers handle 
Centronics interfacing in the same man¬ 
ner, My Kaypro 2. for example, does not 
use the ACK signal The buffer works fine 
with my Okidata 92 with the Kaypro using 
just the busy signal Your computer may 
also use other signals such as the ' Paper 
Out" line. Consult your printer and com¬ 
puter manuals or dealer about your 
printer and computer parallel ports before 
starting this project, in most cases you 
should be able to work things out with the 
available signals supplied by the buffer. 

Some new ideas have been suggested 
by other readers of this article for improv¬ 
ing the project and f'll pass them on. 

I. Multiple dumps by the use of a repeat 
printout switch would be useful This 


would allow extra copies of a document 
to be printed from the buffer's memory 
without disturbing the computer. 
Recoding of the RAM and some minor 
hardware additions would be necessary. 

2. Self-check of memory. This would also 
require some additional ROM coding. 

3. A printer code preloader, which would 
let you change printer functions (such as 
compressed print mode, character pitch, 
or near letter quality) by sending the 
printer prewritten codes stored in the 
printer-buffer ROM. These could be 
selected by thumb-wheel switch and 
entered to the printer by a push-button 
switch using the remaining port 7 select 
at G7 pin 7 of !C 13 as a means of address¬ 
ing this feature. 

If anybody has completed these or other 
features, please write in to BYTE and let 
the rest of us in on it. This is a great proj¬ 
ect when it's working. I would like to thank 
lohn Bono for writing this article and for 
his patience with my questions, I wish also 
to thank other readers for their time on 
the phone and exchange of ideas, and 
BYTE for acting as the intermediary. 


BYTE/S BUGS 




Communication on Modem Gets Garbled 


In the What's New section of the ta 
Apple Personal Computers, a special sup¬ 
plement to the December 1984 BYTE, we 
inadvertently published the wrong piaure 
and supplied some incorrect information. 

The picture on page A13 6 does not 
depict Multi-Tfech Systems' internal modem 
card for the Apple II but rather it shows 
MultlTfech Systems' MultiModem 1200/ 
30Obps external modem. 

The single-board MultiModem He 
shown here fits entirely inside Apple II 
series computers and does not require a 
serial card. It operates at 110/300 bpa 
features auto-answer and auto-dial, and 
comes with communications software. The 
list price is $229, which includes free-time 
and subscription discounts to a number 
of database networks such as Dow jones 
News/Retrieva! Service and the Instant 



Yellow Page Service. 

The MultiModem 1200/300 stores up to 
six 3hdigit telephone numbers, detects 
dial and busy tones, and can continuous¬ 
ly redial busy numbers. It lists for $549. 

Both modems come with two-year war¬ 
ranties. Multi-Tfech Systems Inc is head¬ 
quartered at 82 Second Ave. SE, New 
Brighton. MN 55112, (612) 631-3 550, 


Corrections from Commodore 

The model number of Commodore's new 
128K-byte computer was incorrectly stated 
in the February What's New section (page 
40). 

The computer is known as the Commo¬ 
dore Cl28. Also, it uses the S502 micro¬ 
processor to run Commodore software 


and its Z80 coprocessor runs at 4 MHz 
The article also described a new high¬ 
speed disk drive that works with both the 
Cl28 and the C64. In its C64 mode, the 
drive transfers data at 300 cps. While in 
Its Cl 28 or CP/M modes, the data rate is 
5200 cps. ■ 
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THE HIGH PERFORMANCE 
RANDOM ACCESS TAPE BACK-UP! 

THE NEXT GENERATION OF TAPE DRIVES. 


DATASAFE STAND ALONE UNIT 

■ C/W cable (chains off DB-37 connector on rear of computer) 

■ Has its own booster power supply 

■ Is easy to install 


DATASAFE INTERNALLY MOUNTED UNIT 

■ Is daisy chained off the existing fioppy controiier 

■ Requires iBM piug compatible bus and internaiiy seiected 
4 channei seiect fioppy disk controiier 

■ No additionai siots needed 



■ For IBM XT’s and compatibles ■ Incorporates main frame micro reei technology 
■ Random access ■ Use of PC DOS and MS DOS commands (tree, path, etc.) ■ MTBF - 20,000 hrs. 

■ Reliable (150,000 load and unload failsafe tested by an independent laboratory) 

■ C/W software device drivers ■ CAA/ cable ■ Extremely fast back-ups ■ 10 meg available only 

■ Priced less than 50% less than the nearest rival ■ ONE YEAR WARRANTY 



The DATASAFE uses industry 
standard 'W tape on a self threading 
2.2" spooi 


1050 Clinton St. 
Buffalo, New York 
14206 

Tel.: (716) 694-5366 Telex: 916428 


ylFTEI^ 


(nqulry 17 


Business Machines Inc. 


DDihAii ncfli CD nicTDiDi rrnD tcodit 


762 Gordon Baker Rd. 

Willowdale. Ontario 

Canada M2H 3B4 

Tel.: (416) 497-0531 or toll free 

1-800-268-5412 Telex: 06-986133 














You have wanted to do something, 
but the door has been closed... 



a 

Helix is a data-based system, so that once you enter information 
you can use it for anything - reports, lists, analyses, mail merge 
printouts, or even relational look-ups toother data-bases within 
Helix. 


Keqiiires: an external drive or hard disk 
Runs on: 512K Macintosh • Lisa with MacWorks 
Supports: Hard disks ■ Keypad -15" Imagewriter 
Includes: Helix Program disk • Helix Guided Tbur disk ■ Helix 
Resource/Work disk • User Manual • 18-ring project binder 
• Reference pad for custom documentation • I^gistration card 
for support 6c updates ^ 

Offers: Modeless input, interactive query, editing, & report gen¬ 
eration ■ Tfext-formatting ■ Calculations between fields & across 
records ■ Object-oriented, icon-based design ■ Relational Look¬ 
ups • List management • Mail merge - Clipboard & ASCII file 
transfer ■ Special Template tools for form design • User defined, 
automatically updated Indexes* Unrestricted length & number 
of fields ■ Complete printing options * Vertical and horizontal 
autoscroll • Visual building blocks for arithmetic, date, text & 
Boolean operators, functions, & values. 



The full functionality of Helix lies within its six' 
basic icons. You can “learn by doing” with Helix, 
since it does not get in your way with imposed 
structure or restrictions. You don’t have to 
worry about parameters, command codes, or 
“modes”. 



All open windows are updated automatically. 
Used here to simultaneously enter project 
notes, see synopses, get phone numbers, and 
display important “global*' statistics. 


See us al 



soncoN 


Georgia World Congress Center 
Atlanta. Georgia 
Sunday-W^dnesday 
March 3110 April 3.1985 
10 am to 5 pm daily 
Booth 1427 


© 1985 Ci>rp. 

Ode»ita Hel ix is a tr£tdem:irk of Odeiila Corpur»liiio 
.Apple, and Mueintosh are trademarks uf 
.Apple Computer, Ine. 
































































































Odesta Helix opens the door. 



Now, you don’t have to iearn a programming language or worry 
about “relational algebra"'. Except for the three numbers you 
see, no typing was used to create these calculations: “If invoice 
amount is equal to or greater than $2500, then don’t charge for 
shipping, <jtherwise charge 2.5% of the invoice amount” . , . 
“Ixjok up the price for the item in the inventory data-base” . . 
“Multiply the item’s price by how' many were shipped" . . . 



4 File Edit leant imi\ 


Template 


Selection 


Helix combines powerful functions with a design that gives you 
direct control. 




Ode?*ia, Dinihuk' Diivc. NciUhbrtKik. 11. ooori2 (rsA } 
fHOOl Sii^lii I Minnie ( 



F^uilt-in text formatting lets you combine mfor- 
mation in a new way for mail merge letters, 
memo’s, i^eports or free-form comments. 


Helix provides a unique place to w^ork because 
il takes a difTerent approach. 

H is based on the idea that we discover 
the important questions, relationships, and 
connectitms between things by working with 
them. 

(So we need to be able to work with words and 
numbers in many dilferenl tormsf 

That our own t'xperience, perception, and 
understanding are the basis of true “know^lt^dge 
work”. 

And that this process can be both pi'oductive 
and playful, intently serious and intensely 
enjoyable. 

(So we need a technology that Is flexible, 
accommodating, and directly responsive to our 
actitms and style of dialogue! 


Inquiry 2H7 



A Data-Based Information Management & 
Decision Support System 










































































































































ANMOUNaN© 
ANOTHER KJN6-SIZE 
APVANTAi&e C.ITOH 
HAS OVER OTHER 
PRINTERS/ 


The biggest name in printers might be a 
name you don’t even know. C. Itoh. 

But people who do know C. Itoh printers 
know that they've always had a big edge in 
speed. And an edge in reliability. 

And an edge in support, with service centers 
nationwide and the backing of a worldwide 
$60 billion parent company. 

And now, C. Itoh ProWriter'“ dot matrix and 
StarWriter™ daisy wheel printers have a big 
edge in price, too. 

We’ve been able to reduce our retail prices 
an average of 30%. because we’ve reduced 
our distribution costs by selling directly to our 
dealers. 

It’s given us a price advantage of $80 to 
$1,000 over what the competition has to offer. 

Take a look. 




OJR 

mces 


Ff^ices 


C. itoh. The best selling printers in the world, 
with 1.7 million printers sold in 1984 alone, now 
have the best prices, too. 

For more information call toll-free 
1-800-423-0300. Or write C. Itoh Digital 
Products, Inc. 19750 South Vermont Avenue, 
Suite 220, Torrance, CA 90502. 


CoLJTMIK] 


-1 

DOT 

MATRIX 

BRAND 

MODEL NO. 

SPEED 

LINES PEP 
MINUTE 

PRICE 

kAFG SUGG 
RETAIL 

C. ITOH 

7500 

54 

$ 239 

EPSON 

RX^SOR 

44 

363 

STAFI 

GEMINI 10X 

48 

399 

IBM 

51^ 

36 

494 

DAISY 

WHEEL 



CHAfWCTERS 

PERSeCONO 


C. ITOH 

A10-20S 

23 

S 669 

OUME 

LP20 

20 

739 

NEC 

2010 

20 

950 

DIABLO 

620 

20 

995 

CJTDH 

F10-55 

5B 

1,449 

fWA 

PRODUCTS 

DP55 

55 

1.595 

QUME 

1155 

55 

1,995 

NEC 

7700 

55 

2.495 


" ProWnter & StarWrcter are Tfademart<s of Q Itoh DigitaJ Products, Inc 
© 1985 C. Iloh Digital Products, Jrc, 

Enquiry 55 for Dealers. Inquiry 56 for End Users. 
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WHAT’S NEW 


Thermal Printer Has Full Graphics Ability 



G eneral Electric recently 
announced the Model 
5-8100. a $500 thermal- 
transfer letter-quality printer 
with full graphics capability. 
Although the printer comes 
standard with a Centronics- 
type parallel connector. GE 
will also sell two compatibili¬ 
ty modules for $89.95. One 
allows direct connection to 
the Atari 400/800 com¬ 
puters and Commodore's 64 
and ViC-20: the other 
module permits direa con¬ 
nection to the IBM PCjr 
The Model 3-8100 prints 
at two speeds: 50 cps In 
draft mode and 25 cps in 
letter-quality mode. At both 
speeds, the printer is quiet 
A 16-dot print head pro¬ 
vides high-resolution dot¬ 
matrix output 
The Model 3-8100 can use 
single-sheet, roll or 9!^-inch- 
wide fanfold paper. It prints 


on thermal paper if you 
remove the cartridge Each 
ribbon cartridge costs about 
$6 and provides about 
100.000 charaaers. 

The manufacturer s sug¬ 
gested retail price for the 


Model 3-8100 is $299.95. 
Contact General Electric Co. 
Consumer Electronics Busi¬ 
ness Operation. POB 4840. 
Electronics Park. Syracuse, 
NY 1322L (315) 456-3304. 
Inquiry 600. 


Keyboard Enhancement Has Macros, Data Encryption 


B orland international's 
SuperKey is a RAM- 
resident keyboard-enhance¬ 
ment program featuring 
macros and automatic data 
encryption. This program 
lets you define, edit. save, 
load, and recall macros on 
your IBM PC in real time. 

SuperKey has a memory- 
resident full-screen macro 
editor that can be pulled 
down on top of a currently 
running program. The pro¬ 
gram supports single-key 
macros, user-definable 
macro titles, help menus, 
date/time information, alter¬ 
nate arrow-key definition, 
key-click switching, keyboard 
lock/unlock. sound effects, 
and color control. 


With SuperKey. you can 
recall from a command 
stack the last 20 commands 
entered. These are displayed 
in a menu window that lets 
you select, edit, and reuse 
the commands at the DOS 
command level or in a pro¬ 
gram. SuperKey has a cut- 
and-paste capability that 
permits any data to be 
copied from the screen, 
stored within SuperKey 
under any key and then 
moved into another 
application. 

The SuperKey data- 
encryption function lets you 
encode files in two modes. 

In the first mode, no second 
file is created, thus saving 
disk space. In the second 


mode, you can encrypt 
binary files by transforming 
them into ASCII. This lets 
you transmit these files over 
telephone lines. The recip¬ 
ient of the files decrypts 
them using a special "key" 
Also featured is a display 
burn-in protection capability 
that automatically switches 
off a monitor's video signal 
when no activity is detected 
for a reasonable length of 
time. The display is automat¬ 
ically reactivated when any 
key is pressed. The program 
is priced at $69.95. Contact 
Borland International, 4113 
Scotts Valley Dn. Scotts 
Valley. CA 95066. (408) 
438-8400. 
inquiry 60 J. 


GE TVs Also 
Serve As Monitors; 
Modem Unveiled 


T wo new television sets 
from General Electric 
can also serve as your com¬ 
puter monitor. The Model 
13BC5509 is a 13-inch color 
monitor, and the Model 
I2XR5204 is a 12-inch 
black-and-white monitor. 

Both units handle 80-char- 
acter-per-line displays and 
feature a display width- 
reduction capability that 
prevents character loss at 
the screen's edge. They ac¬ 
cept composite-video input 
as well as standard antenna 
connectors and are compati¬ 
ble with most home com¬ 
puters from Apple. Atari. 
Commodore. IBM. and other 
manufacturers. 

Suggested retail price is 
$489.95 for the color moni¬ 
tor and $129.95 for the 
black-and-white unit. 

In a concurrent announce¬ 
ment. GE introduced the 
Model 3-8200 direct/acoustic 
modem, This 300-bps mo¬ 
dem has a standard 
RS-232C cable, and optional 
cables are available for 
direct connection to Atari or 
Commodore computers. 

The 3-8200 has automati¬ 
cally switchabie answer/ 
originate modes and once 
tied into a database it auto 
matically adjusts for full- and 
half-duplex operation. 

The Model 3-8200 modem 
has a suggested retail price 
of $[19.95. Contact General 
Electric Co.. Consumer Elec¬ 
tronics Business Operation. 
POB 4840. Electronics Park. 
Syracuse. NY 13221. (315) 
456-3304. 

Inquiry 602. 
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WHAT'S NEW 


Kay pro's 286i Is an IBM PC AT Compatible 


K aypro's 286i. scheduled 
for formal introduction 
last month, is compatible 
with IBM s Personal Com¬ 
puter AT It features a 
6'MHz 80286 processor, two 
parallel ports, one serial 
port, and two 1.2-megabyte 
5!4-inch floppy-disk drives. 
The system s main board 
comes with 512K bytes of 


RAM, expandable to 640K 
bytes; expansion cards can 
supply an additional 15 
megabytes of RAM to the 
system. 

Three of the system's eight 
IBM-compatible expansion 
siots are occupied, leaving 
five for additional peripher¬ 
als or memory. The 286i's 
84'key keyboard is also 


functionally compatible with 
the PC AT's. 

Standard with the system 
are color graphics {RGB and 
composite, both of which 
are compatible with the IBM 
graphics-display card) and a 
clock/calendar with battery 
backup. Software bundled 
with the system includes 
MicroPros WordStar. Mail- 


Merge. infoStar, CalcStar, 
tutorials, and Microsoft s 
GW'BASIC interpreter. 

The Kaypro 2861 has a 
suggested list price of 
$4550. For more informa¬ 
tion. contaa Kaypro Corp. 
533 Stevens Ave, Solano 
Beach. CA 92075, (619) 
481-4300. 

Inquiry 603. 


1 JO^ps Printer Is Compatible with Epson RX-80 


he Aero from Alphacom 
is a 130-cps dot-matrix 
printer that's compatible 
with existing software and 
graphics supporting Epson's 
RX-80 series printing pro¬ 
tocols. Alphacom has op¬ 
timized the Aero's print 
speed with the inclusion of 
path-seeking logic and a 2K- 


A LL Computers' ALL 
Card ATI features a 
custom CMOS memory- 
management unit (MMU) 
processor, in addition to 
other memory and interface 
enhancements, on a single 
IBM PC expansion card. The 
ATI comes with a clock/ 


byte buffer. 

Aero produces the stan¬ 
dard 96-member ASCII 
character set. and it lets you 
define up to 96 characters 
for custom applications. It 
forms 6- by 8-dot characters 
with true descenders In a 6- 
by 9-dot matrix grid using a 
9“Wire print head. The print 


calendar, a serial port, the 
MMU. and room for 1 
megabyte of on-board 
memory using 256K-byte 
chips. You can add up to a 
total of 4 megabytes to the 
system. 

With 256K bytes of 
memory, the ATI ALL Card 


head outputs either 480 or 
960 dots per line in either 
alphanumeric or bit-image 
modes. 

Manuscripts printed out 
on the Aero can display any 
mixture of superscripts, 
subscripts, double-strike, 
enlarged and emphasized 
type, underlining, text, and 
graphics on the same line. 
Aero will print out an 
original and three copies 
using perforated or regular- 
bond paper. 

Indicators for power-on, 
on-line, paper-out, and ready 
are located on the top right 
side of the Aero along with 
its operator controls. Aero 
comes with a self-test fea¬ 
ture. and it uses standard 
Epson ink cartridges 

RS-232C and Centronics- 
type parallel versions of 
Aero are available The sug¬ 
gested retail is S249.95. 
Contact Alphacom Inc.. 2323 
South Bascom Ave. Camp¬ 
bell, CA 95008, (408) 
559-8000. 

Inquiry 604. 


is $1295. Without the MMU, 
it's $795, A version with 
neither memory nor the 
MMU is $395, Contact ALL 
Computers Inc.. Suite 501. 
110 Bloor St. W, Tbronto. 
Ontario M5S 2W7. Canada, 
(416) 960-0111. 

Inquiry 605. 


Internal Hard Disk 
for PC AT 


C ontrol Data Corporation 
is now shipping a 30- 
megabyte hard-disk drive 
that fits inside IBM's PC AT. 
Called the StorageMaster 
630, this drive has a typical 
access time of 30 milli¬ 
seconds. which IS reported 
to be approximately 25 per¬ 
cent faster than the native 
IBM drive. 

The StorageMaster 630 
uses the PC AT's resident 
disk controller and is ship¬ 
ped with adaptive software 
that lets you tweak it for 
operation with PC-DOS 3.0. 
The software gives you the 
ability to logically partition 
and format the disk, and in¬ 
cludes diagnostic routines. 

A pair of StorageMaster 
630s can be tucked side-by¬ 
side within the PC AT's 
cabinet. Installing the 
StorageMaster 630 Into the 
PC AT housing is said to re¬ 
quire less than one hour. 

Disk image or selected 
file-backup capabilities for 
the StorageMaster 630 are 
available through use of 
Control Data's 45-megabyte 
StorageMaster 745 ^i-inch 
cartridge streaming-tape 
backup system. 

The suggested list price 
for the StorageMaster 630 is 
$2145. Contact Control Data 
Corp.. 8100 34th Ave. S, 

POB 0. Minneapolis. MN 
55440. (800) 328-3390. 
Inquiry 613. 



Alphacom’s Afro is compatible with Epson’s RX-80. 


ALL Card Allows 4 Megabytes RAM in IBM PC 
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They said it oouldnt be done. 
Boiland Did it.1Mio Pascai 3j0 


The indushy standard 


With more than 250,000 users wohdwide Turho 
Pascal is the industry's de facto standard. Turbo 
Pascal is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history of 
microcomputing. And yet. Turbo Pascal is 
simple and fun to use! 


TURBO 

ao 


TURBO 

2.0 


MS 

PASCAL 


The best just got better: 
Inhvducing Turbo f^eal 3.0 


COMPILATION SPEED 


EXECUTION SPEED 


CODE SIZE 


BUILT-IN INTERACTIVE EDITOR 


ONE STEP COMPILE 

m LINKING NECESSARY) 


COMPILER SIZE 


TURTLE GRAPHICS 


BCD OPTION 


PRICE 


Portability 


An Offer You Can 7 Refuse 



We just added a whole range of exciting new 
features to Turbo Pascal; 


• Fii^t, the world's fastest Pascal compiler just got 
faster. Turbo Pascal 3.0 compiles twice as fast as 
Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file I/O system, and 
we also now support I/O redirection. 

• For the IBM PC veislons, we've even added 
'Turtle graphics" and full tree directory support. 

• For ail 16 Bit versions, we now offer two addi¬ 
tional options: S067 math ct^rocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications, 

• And much much more. 


The Critics' Choice. 

J$ff Duntemann, PC Magazine: “Language 

d&al of the century . . . Turbo fiscal: It 
irrtfoduces a nm programming envirotiment and 
runsl 


Dmm GBrIand, Popular Computing: mat 

Pascai compHers barely fit on a dtsK but Turbo 
Pascal paci^ an edrtoc compiler linker run¬ 
time library into just 2^ bytes of random- 
access memory.'' 

Jerty Poumelie, BYJ^: 'Wiat i think the 
computer industry is headed for well 
documented, standard, plenty of good features, 


Turbo Pascal is available today for mostcornputer^ 
running PC DOS, MS DOS, CP/M 80 or CP/M 86. A 
XENIX version of Turbo Pascal will soon be announced, 
and before the end of the year; TurtM Pascal will be 
njnning on mostSSOOC based rnicracOTiputera. 


n Benchmark run on an IBM PC usmti MS Pascal version 3.2 and 
ttiB DOS linker v&raian 2 . 6 . The 179 line ffTogram used is foe "Gauss. 
Seidel" program out of Aian R. Miller's book' Pascal pragrom ror 
scientists and engineers fSybe^. page 120) with a 3 dimensional 
non-siingular matrix and a relaxation coefflciem or ijO, 


and a reasonable price." 


Until June 1st, 19&5, you can get Turbo Pascal 3.0 far 
only $69,95, Turbo Pascal 3 j 0, equipped with etiher the 
BCD or 8087 options, is available for an additional 
E39.95 or Turbo Pascal 3.0 with both options for only 
$124.95. As a matter of fact, if you own a 16 Bit 
compufor and are serious about programrrving, you 
might as well get both options right sway and save 
almost $25. 



Upi^te pollcir 

As always, our first commitment is to our customers. 
Ybu built Borland and we will alv^ honor your 
support, 

So, to make your upgrade to the ewiting new veraon of 
Tbrbo Pascal 3£l easy, we will accept your original Turbo 
Pascal cfek (in a bend-proof container) for a trade-in 
md\i of $39.95 and your TurboS? origirrai disk for 
$59.95. This trade-in credit may only be applied toward 
the purchase of Turbo Pascal 3.D and its additional BCD 
and 8087 options (ti3de4n offer is only valW directly 
through Boriand and until June 1st, 19B5). 


SOEWOD 


INTERNATIONAL 
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WHAT S NEW 


S-100 Graphics Cards Produce TVOuality Images 



T he S-Series of color- 
graphics products lets 
you produce images to the 
maximum resolution of 
NTSC and PAL television 
standards on Cromemco's 
68000-based S-lOO com¬ 
puter systems. The S-Series 
comprises the previously an¬ 
nounced SDD Color Digitizer 
Interface, plus four new 
S-lOO (IEEE-696 standard) 
bus cards. 

The SVID Color Video 
Generator Board works with 
the SDMA Video Memory 
Controller card to generate 
color images by panning 
over a virtual 1024- by 
1024-pixel image. The NTSC 
version displays 756 by 484 
pixels, while the PAL card 
set generates a 7 56- by 
577-plxel image Depending 
on graphics memory, up to 
8 bits of data can be allo¬ 
cated per pixel to select up 
to 256 colors from a palette 
of 256,000. 

The 256KTP card comes 


with 2 56K bytes of two- 
ported memory: four 
2 56KTP cards are required 
to take advantage of the full 
1024- by 1024-pixel, 256- 
color capability of the S- 
Serles. The SDCM Color 
Modulator Board converts 
red-green-blue signals to 
broadcast-type composite 


signals meeting either the 
NTSC or PAL standards. 

The S-Series cards allow 
computer-generated or 
digitized graphics to be 
overlaid on other broadcast 
images. A zoom feature 
allows up to 4-to-1 enlarge¬ 
ment of screen areas, while 
a pan feature can be used 


TI's Arborist Decision-TVee Analysis Software, Supports IBM 


T exas Instruments' Arbor¬ 
ist, a decision-tree anal¬ 
ysis software package, runs 
on both the Tl Professional 
Computer and IBM's Per¬ 
sonal Computer. Arborist 
brings quantitative decision¬ 
making techniques to plan¬ 
ners using these desktop 
computers. 

In decision-tree analysis, a 
series of multiple chance 
events and possible deci¬ 
sions is represented by a 
tree structure, if the planner 
can estimate the outcome 
and probability of each in¬ 
dividual decision or event. 
Arborist can then determine 
the best choice at each 
decision point. 

Arborist is intended 
primarily for people who 
have at least a basic 
understanding of decision- 
tree analysis It uses a 
graphical display of deci¬ 


sion-tree structures to aid in 
the decision-making process. 
The program accommodates 
color or monochrome dis¬ 
plays and the 8087 numeric 
coprocessor. 


Arborist sells for $595. For 
further details, contaa Tfexas 
Instruments Inc., POB 80963, 
Dallas, TX 75380-9063, (800) 
527-3500. 
inquiry 607, 



to move through the 1024 
by 1024 image area either 
displaying edges or wrap¬ 
ping around to the opposite 
side of the image, image in¬ 
put and output are possible 
using a wide range of 
devices: Any composite- 
video image can be digi¬ 
tized by the SDD card, while 
the other cards combine to 
provide output in RGB and 
NTSC and PAL composite- 
video formats. 

The SVID video-generator 
board costs $795 h while the 
SDCM modulator card is 
$995. Both are available in 
either NTSC or PAL versions. 
The SDMA controller board 
is $795. and each 256KTP 
memory card is $1995. The 
SDD digitizer card, for either 
NTSC or PAL versions, is 
priced at $995. Contact 
Cromemco Inc, 280 Bernar¬ 
do Ave., POB 7400, Moun¬ 
tain View, CA 94039. (415) 
964-7400. 

inquiry 606. 


XL/Serve for Macs 


X L/Serve permit the 
Macintosh/XL (formerly 
the Lisa 2/10) to function as 
a disk and print server in an 
AppleTalk Personal Network, 
it lets distributed Macin¬ 
toshes share disk storage 
and Imagewriter printers, 
XL/Serve includes disk and 
printer software that runs 
concurrently on a host Mac- 
intosh/XL under MacWorks, 
driver software for individual 
Macintoshes, and a backup 
and restore utility. 

You can partition the host 
disk into individual volumes, 
and users can be granted 
read-only or read-write 
status, 

XL/Serve is $200. Contact 
Infosphere Inc, 4730 South¬ 
west Macadam Ave., Port¬ 
land, OR 97201, (503) 
226-3515, 

Inquiry 608. 
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Boriand Does It Again: 
SuperK^ $G9 l95 


Sure, ProKey™ is a nice little program. But when the people who brought you 
Turbo Pascal and SideKick get serious about keyboard enhancers, you can 
expect the impossible... and we deliver. 



SuperKey 


Total Pro Key compatibility. Every Prokey Macro file may be 
used by SuperKey without change so that you may capitalize or! 
all the precious time you've invested. 

Now your PC can keep a secratl SuperKey indudes a resident 
file encryption system that uses your password to encrypt and 
decrypt files, even while rurining other programs. Two different 
encryption modes are offered: 

1 Direct overwrite encryption (which leaves the file size un¬ 
changed) for complete protection. At no point Is a second file 
that could be reconstructed by an Intruder generated. Without 
your secret password ^ no orw will ever be able to type out your 
confidential letters again! 

Z. COM or EXE file oncryptton which allows you to encrypt a 
binary file into an ASCII file^ transmit it through a phone lirw as a 
text file and turn It back again Into an execirtable file on the 
target machine {only of course if your comespondant knows the 
secret password!). Now, you v^li even be able to secretly ex¬ 
change programs through Public Bulletin Board Systems or 
services such as CompuServe. 

Totally memory resUont at all times, gives SuperKey the ability 
to create, edit, save and even recall new or existing macro files 
anytime, even while running another program. 

Pull down macro editor. Finally a sensible way to create, edit, 
change and alter existing macro definitions. Even while using 
another application, a simple keystroke Instantly opens a 
wordprocessor-like window where you're allowed to see, 
edit, delete, save and even attach names to an indi¬ 
vidual macro or file of macros, and 
much more. 


ALL FEATURES RESIDENT IN RAM AT ALL TIMES 


RESIDENT PULL-DOWN MACRO EDITOR 


RESIDENT FILE ENCRyPTION 


PROKEY COMPATIBILITY 


OtSPLAY PROTECTION 


ABILITY TO IMPORT DATA FROM SCREEN 


PULL-DOWN MENU USER INTERFACE 


CONTEXT-SENSITIVE ON-LINE HELP SYSTEM 


DISPLAY-ONLY MACRO CREATION 


ENTRY AND FORMAT CONTROL IN DATA FIELDS 


COMMAND KEYS REDEFINABLE ON THE FLY' 


SonyProK^ 


Superb software at reasonable prioes! V 

There is much more to SuperKey Maybe the best B 

reason to buy SuperKey Is that it is a Boriand V 

InternattonaJ Product. Each one of our products Is m 

the best in Its category. We only believe 'm ■ 

absolutely superb software at reasonable prices! 1 

An offer you can*! refuse. \ 

Whether you are a Pro Key user or you've never used a 
keyboard enhancer before, your boat has come in: until 
June 1st 1985 you can get your copy of SuperKey at this 
special Introductory price. 

Get your PC a SuperKey today! 

SuperKey is available now fqr your IBM PC, XT, AT, jr. and truly 
compatible microcomputers. 

■ ■ Senmmt newest Dtwctien 

■MNTERNATiONAL rFtra 

Inquiry 46' 
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WHAT’S NEW 


Hayes Offers Smartcom II for the Macintosh 



Smartcom II the Mats qraphkd user interface. 


H ayes Microcomputer 
Products has an¬ 
nounced Smartcom l[ for 
the Macintosh. The program, 
originally written for the 
IBM PC has been rede¬ 
signed to take advantage of 
the Macintosh graphical user 
interface 

Smartcom 11 is compatible 
with Hayes's existing stand¬ 
alone modems and with its 
recently introduced 2400- 
bps Smartmodem. Smart¬ 
com II can handle com¬ 
munications between com¬ 
puters in a hard-wired con¬ 
figuration at speeds of up to 
19,200 bps. 

Smartcom 11 has an “auto¬ 
pilot" feature that can be 
programmed to automatical¬ 
ly perform such functions as 
logging onto remote sys¬ 
tems, sending or receiving 


files, and performing data¬ 
base operations It supports 
both the Hayes Verification 


Protocol and the XMODEM 
protocol for file transfers, it 
also lets you switch back 


and forth between voice and 
data during a communica¬ 
tions session. 

Hayes reports that the 
Smartcom 11 program will 
permit two Macintosh com¬ 
puters to exchange graphical 
Images in real time using 
conventions similar to those 
in MacPaint. An image 
created on one screen is 
automatically reproduced on 
the remote screen. The sec¬ 
ond user can 'take over" 
the drawing and make 
changes and additions. 

The retail price for the 
Smartcom !1 software for the 
Macintosh is SI49. For more 
information, contact Hayes 
Microcomputer Products 
Inc. 5923 Peachtree In¬ 
dustrial Blvd.. Norcross, GA 
30092. (404) 449-879L 
Inquiry 609, 


Multiuser Board for IBM Based on 68000 


T he Multi-PC/6S from 
LinkData is a multiuser 
68000 microprocessor board 
for the IBM Personal Com¬ 
puter This two-board com¬ 
bination runs UNI-DOS, a 
DEC-like operating system 
that lets the PC run multi¬ 
user software written for the 
DEC PDP-11 family of mini¬ 
computers. 


Harmony Comes to Mac 


H armony is a set of 
productivity tools that 
runs as a desk accessory on 
the 5l2K-byte Macintosh or 
as an application program 
on the l28K-byte Macintosh, 
Harmony offers a full data¬ 
base in which each record 
can hold up to IS informa¬ 
tion fields. Harmony has a 
time-manager module with a 
calendar an appointment 
book with project-manage¬ 
ment features, a memo 
writer, and a print-spooler 
application that spools files 
from MacWrite and Micro- 


When equipped with 
Muiti-Pa68, the IBM PC XT 
can support four terminals 
and run five concurrent pro¬ 
grams written in the DIBOL 
or CADOL minicomputer 
languages. The IBM PC AT 
can support up to eight ter¬ 
minals and run nine pro¬ 
grams. In addition, both the 
XT and AT can run MS-DOS 


soft Word. 

Other features include a 
teIecom munications applica¬ 
tion with auto-dial capabili¬ 
ties. Harmony can work in 
concert with jazz from Lotus 
Development Corporation 
and other Macintosh pro¬ 
grams. Intermatrix says that 
the program will be avail¬ 
able in mid-April and that it 
will be priced at $195. Con¬ 
tact Intermatrix, 5547 
Satsuma Ave.. North 
Hollywood CA 91601. (818) 
509W74. 

Inquiry 611. 


applications concurrently 
with UNI-DOS applications. 
The dealer price of the 
Multi-PC/68 system, including 
UNI-DOS, ranges from 
$2000 to $4000, depending 
on how much memory and 
how many RS-232C ports 
are included. LinkData will 
also make available to 
dealers a $200 DEC-like 


he Harris 9300 net¬ 
work/file server can link 
up to 16 IBM PC-compati- 
bles, 3270 terminals, Harris 
PCs, or printers with a high- 
capacity hard-disk drive and 
a local-area network. 

Devices are linked by a 
coaxial cable with a data¬ 
flow rate of 1 megabit per 
second. The 9300 uses an 
80286 chip for network pro¬ 
cessing and supports up to 
so megabytes of hard-disk 
storage and 2 megab3rtes of 
memory. An optional Z80B 
runs word-processor and 


word processor, a series of 
accounting packages ($295 
each), and a line of vertical- 
market applications pack¬ 
ages with price tags span¬ 
ning from $750 to $1000. 
For more information, con¬ 
tact LinkData. 2005 Route 
22, Union, Nf 07083. (201) 
964-6090. 

Inquiry 610. 


office-automation programs 
developed by Lanier, a sub¬ 
sidiary of Harris. 

The system with 1 mega¬ 
byte of memory, 37 mega¬ 
bytes of hard-disk storage, 
and hardware for conneaion 
to the network is about 
$11,000, Adapter cards for 
personal computers are 
$1050 each, Deliveries are 
expected to begin in June 
Contaa Harris Corp., 
Melbourne. FL 32919, (305) 
727-9100. 

Inquiry 612. 

Qn page 440} 


Harris Announces PC Network/File Server 
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Speed, Powe^ Prices 
landlsikiilio Pascal Family 


The Mu&ty standard. rnore 25aaoo users wundwde lurtra Pascal Is the l[>dustrv'^s de facto standard. 

Turbo Pascal Is praised 1^ man eri^lneers, hobbyists, students and profssskHial programmefs than any other develop meni 
environmenr in the Nstory of microconibugng. And yet, Turbo Pascal is simple and fun to use! 

Jeff Daatemmn. PC Magazine: '‘Language deal of the centijiy . . . fbdxj fiscal: ft ifjtmducss a new 

H pfiegrammingmfirmrnerit and runs ^ke magic" 

flaw Garland, Popular Crmpating: “Mast Pascal compi^ Parefjf fit on a disK bat Hifbo Pisca! packs an edilCK cmpilBr, tinkei; 
and run^Mme atrary trtjo fast 29K af fandom-access memory’' 

Jetfy Poernelle, BYTE: 'W^at I tttink the computer Industry Is headed for: wefi documented, standard, plenty of good Matures, 
and a reasonable prieo. “ 

POftStilltyL Turbo Pascal Is avaltabte today lof most compoters ruming Pd DOS, MS DOS, CP/M SO or CP/M 66. A XEMIK verison of Turbo 
P^cal will soon be announce, and before the end ot the year Tuibo Fiscal will be running on most 6SOOO based miuncomputafs. 


High resalaHon /muiocAnune graphics tar the IBM PC and the Zenith 100 cmpaters 

Dazzling graphies and palntass wbubnas. The Uirbo Gmphix Toolbox wil give even a beginning programmer 
the estpert's edge iTs a complete library of Fiscal procedures that include; 

^ —full graphics window management. 

—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes- 
—Procedures It^ wilt save and restots graphic Irrrages to and from disk. 

—Functions that wilt allow you to precisely pioi curves. 

—Tools that will allow you to create animation or solve those difficuh curve fitting problems. 

I . aihd much, much more. 

Ho SWOBi Snd OO royBltiOS, Tbu may Incorporate part, or all of these toots In your programs. 
^ I'J/ aid yet. we won’t charge you ariy royalties. Best of all, these functions and procedures cente complete 

^ with commented source code on disk ready to compib! 


Searching and sorting made simple 

The perfect complement to Jhrbo PaecaL If DWTtains; Mbo-Aceess, a powerful ImplementatiDn of the state^Jf-fhe-a/t B+bee ISAM 
i technique; litfito-Sed, a super efficient implementeticn of the fbsiest data sorting algcrtthmH ^'Quicksort on disk”. And much more. 

i Jerry Poumette, BYTE: 'The tods include a B+tree search and a sorting system; t've seen stuff lite Ifiis, but not 

jf . , f as well thought out, sail lor hundreds of dollars,"* 


Get started rigid away: ^e datahaset induded on eveiv Ibolbox disk is the source code to a working 
data base which demonstrates hew powerful and easy to use the Tutio-Access system really i^ ^ 

Modify it to suit your individual needs cr just compile it and run. 


Remembec no royaltiesl 


From S^rt to Finish in 300 pages. Turbo Tutor 

is for everyone, Iram novice to expert. Even If you've never 
programmed betore, Turbo Tutor will got you started right away 
If you already have some experience with Pascal or another 
programming language, Turbo TiitcF will take you step by step 
through topics like data stfuctures and points. If you’re an expert, 
yquil love tie sections detailing subiects such as "hmv to use assem^ 
bly language routines with yourTurlxy Pascal programa." 

A must Tdu'll find the source code ibr all 
the eiamples in the book on the accompanying 
disk ready to compis. Ibrbo Tutor mighi be 
reference on Pascal and pro- 
gramming you'll aver need. 
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Introducing PC software 
the right way to do 


IBM's new Personal Decision Series. 
A powwful team of business 
programs designed for exceptional 
Hexibility. 

There's rarely one best way of doing 
anything. 

Rather lots of very good ways; a 
reality that IBM’s Personal Decisicffi 
Series handily actxMnmodates, 

More than any software we know of, 
it gives you choices. You tailor it to your 


needs, instead of vice versa. 

You begin with Data Editim, a pro¬ 
gram that not only manages huge 
amounts of information, but lets you take 
it from a surprising variety of sources: 
data banks, mainframes, even files cre¬ 
ated by other PC progi^ms. 

And you can I'etrieve your data in 
nearly any form you like, without a lot of 
headscratdiing. You can begin produc¬ 
ing real worii in a couple of hours. 

Add Reports-h and you can ci'eate 


your own style documents, pulling facts 
from up to 6 Dda files at a time, in 
formats you can design, for applications 
you can invent. 

Graphs gives you a clioice of 13 
grapli styles, witli over 20 variations. 
And you can ujxlate old gmplis witliout 



IBM IBM 


WitJi IBMs new F^ersonal Decision Series, 
you start with Daia Editiufi^ adding olhet'S. like 
Heporis+ or Plans^ as you like. 

For even inor'e Iielp. you can add Appdrd- 
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based on the curious notion that 
things is any way you want to. 


having to make new cnes. 

Iliad’s also Plans + fca- financial 
modeling and spreadsheets, and iVords 
for putting your sentences, numbers and 
graphs all together. 

The Personal Decisim Series can 
even talffi information from a number cJ 


Graphs 


Plaiis+ 


tiofi-Series pro^ams. So if you already 
have a favorite spreadsheet or wilting 
pixigrafn. you may still be able to use It. 

You can even use files from an IBM 
System/36 or S>stem/37() computer by 
adding an Atiachrrimi/36 or /370 EtUlkm^ 
All of which is perfect for people 


Attachmcnt/370 


Words 




IlM 


who insist on doing things their way. 

Do you know somebody like that? 

To team more, call an IBM market¬ 
ing repi^esentative, or visit an IBM Pro¬ 
duct Center or aulliorized IBM PC deafer 
For the store nearest you, and a free 
bix>chure, call800- W7-470{h (In Alaska 
and Hawaii, 800-447-0890 J 


Pefsonal Computer SoflwBi’e 


merii Cdendar; Clieni Time/Cosi Accounlmg^ and 
Praapect Tracking Editions. 

Also, the Personal Decision Series woi^s 
with data from IBM s new’ BusinesR MmtagenmU 


Serienff, a pouerfuJ family of aocouiiling piTtgrams, 
And ask about IBM Exlended Support ser¬ 
vices, a way to gel software updates and tek? phone 
assistance direct fixim IBM. 


Uttle Tramp characfer licensed by Bubbles [nc,, s.a. 
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ASK BYTE 


Conducted by Steve Ciarcia 

Elementary Information 


Dear Steve. 

Can you tell me where I can get specific 
and in^epth answers to elementary ques^ 
tions about computers and electronics? i 
know that you answer questions but 1 also 
know that you couldn't be expected to 
give very lengthy answers to my beginner's 
questions. 

Charles F. Porter 
Cedar Rapids, !A 

The Ask BYTE column addresses hard- 
wane-^refated questions of general interest 
but is not meant for the beginner: BYTE's 
sister publication. Popular Computing, 
caters to a less technical audience, and 
its Ask Popular column addresses ques¬ 
tions related to computers in general. 
Both publications may answer your 
specific question, but the turnaround 
time is lengthy. 

If you need specihc answers to specific 
questions in a reasonable amount of 
time, try a local computer duh. There is 
usually an '’expert"' available on almost 
any topic Farming that, the local bookstore 
will feature many books on computers 
and computer-related materia/.—Steve 

S'100 Switching Supply 


Dear Steve, 

Will you be doing an article on a switch* 
ing power supply for the S-lOO bus? 

I hear that switching supplies are less ex¬ 
pensive to build than linear supplies: the 
selling prices I have seen are not less. 
Could Micromint offer a power-supply kit 
for this purpose? 

Erevest a. Knipp 
Houston, TX 

A switching power supply for S-100- 
type computers is a good idea, and I will 
consider it for a future artide. 

The cost of switching-type power sup¬ 
plies Is usually less than /inear-regu/ated 
supplies of comparable power because 
smaller capadtors and inductors are used 
and can be packaged in a smaller 
volume. They also generate less heat and 
are easier to cool resuiting in a lower 


overall installed cost 

if you want to build your own switch¬ 
ing supply, my article in the November 
1981 Byre provides die basics, "Switch¬ 
ing Power Supplies: An Introduction'' 
covers the fundamentals of design and 
describes a workable unit This artide 
isn't a do-it-yourself S -/00 power-supply 
proyect but it should give you most of the 
basics. 

Several ± 12-V 5-V switching supplies 
are avai/ab/e comrYtercially, induding the 
MPXdO (from Micromint 561 Willow Ave, 
Cedarburst, NY i 15161 which powers the 
MPX-t6 computer. Others are available 
from Kepco Inc.. 151^38 Santord Ave, 
Flushing, NY 11352: Lambda E/ectronrcs, 
5/5 Broad Hollow Rd., Melville, NY 
11747: ^nd Sorensen. 6 76 Island Pond 
Rd., Aiancbester NH 03103.—Steve 


Graphic-Arts Computer 


Dear Steve, 

I would like to do graphic-arts work with 
a computer capable of producing a 
minimum of about SOO by 800 pixels and 
at least 100 simultaneously displayable 
colors. I have seen ads for various color 
boards or dedicated graphics computers, 
but they either don't match my specs or 
they are too expensive. 

Id like to build my own color add-on 
board for the Commodore 64 or a com¬ 
plete computer, I'd appreciate any 
suggestions. 

Les Kohuth 
Syosset, NY 

High-resolution graphics systems are 
expensive and seem overpriced in com¬ 
parison to die grapbics systems avai7ab/e 
on m/crocomputers. 7b understand this 
high cost let's look at the components 
of a bigb-reso/ution graphics system. 

lb display the resolution that you men¬ 
tioned, a monitor with a video band¬ 
width of at least 18 to 20 MHz is needed 
to distinguish individuai pixels, or dots. 
This requirement can be understood if 
we look at the makeup of one scan line 
of the picture. 

The normal scan rate is 15,750 scans 
per second, and at 800 pixels of hori¬ 


zontal resolution, this is /2.6£)f),£X)0 p/xe/s 
per second. However, the case where all 
the pixels are lit results in a zero-band- 
width requirement and a DC voltage is 
ali that is required. In the worst case 
when every other pixel is lit a clear dis¬ 
play of 6 mr//ion pixels per second is 
needed. This appears to require only a 
6-MHz bandwidth, but bandwidth is 
usually debned as the frequency where 
the signal (or gain) is reduced by 3 dB, 
or 50 percent of the normal /eve/. Such 
a bandwidth would result in low bright¬ 
ness and contrast in picture areas where 
fine detail is shown. To display sharp im¬ 
ages at this resolution, it is necessary to 
approximate a square wave at 6 MHz. 
and the first component of a square wave 
above the fundamentai is the third har¬ 
monic, or iS MHz, This is the minimum 
acceptable, and a noticeable improve¬ 
ment should be seen if the bandwidth is 
extended to the next component which 
is the fifth harmonic (30 MHz). 

The standard television sweep bequen- 
cies generate 525 horizontal lines per 
frame in two vertical scans finterlaced). 
A limit of about 400 lines within this 
region is required for gtx>d linearity. Most 
microcomputer graphics systems provide 
200 or so lines by using the so-calied 
noninterlace mode, displaying the same 
information on adjacent pairs of lines. 
This can be doubled by using twice as 
much memory and reprogramming the 
video controller. Getting to SOO lines re¬ 
quires twice as many horizontal sweeps 
per frame (and half the frame rate}, which 
is not widirn die capabilities of the 
popular $500 RGB monifors. Monitors of 
this type are available, but the pnces are 
in the several-thoasand-dollar range 

800 by 800 pixels requires 640K bits, 
or about SDK bytes, of memory to give 
one color /we get black for free). If you 
want to be able to assign different colors 
to each pixel, rather than define charac¬ 
ters within a block of 8 by S contiguous 
pixels, the memory is arranged in layers. 
One SOK-byte layer gives blade and white, 
two layers doubles this to four colors 
(three colors plus black), another layer 
doubles again, etc, for as many colors 
as we want, or can afford. Your spec of 
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The picture in this ad is 
actually an 18'' by 24" col¬ 
lector's item-an originally 
commissioned museum- 
quality print. This month, the 
Gettysburg print is yours, 
absolutely free, at most com¬ 
puter stores that carry 
Leading Edge Word 
Processing. 

For the name of the dealer 
nearest you, give us a call, 
800-343-6833, 

1617) 828-8150, 


lr ADI NO f D 0 [ 

i ng Edge p cod Ins; 

Sy sft'ti I s Soft wline'Di v is bb 

■7 Ti.irnpik'e Cfintori.MA ;.j202] 


WORD PROCESSORS AT THE LEADING EDGE 


Ah, the great ones... 

They organized their ideas, their intui¬ 
tions, their idioms. They set them down, 
sorted them out, arranged them and 
re-arranged them till they came out right. 

They used small scraps of paper to 
record huge hunks of Truth; primitive 
tools to produce profound prose, But 
when the words finally went forth, they 


made indelible marks on all who read 
them. 

The amazing thing is that these mon¬ 
umental processors of words, did it 
without the benefit of monumental help. 

Like Leading Edge Word Processing: 
the easiest to use. yet most potent 
piece of software ever created to take 
full advantage of all the power inherent, 
but until now un-tapped, in today’s 


most sophisticated personal computer. 
(Like the IBM' PC and the even faster 
and more powerful Leading Edge" PC.) 

The heart and soul of it is a 51 / 4 " 
floppy disk, elegantly logical instruction 
manual and documentation ,,, every¬ 
thing, And what you end up with is 
word processing at the leading edge. 


LEADING EDGE" WORD PROCESSING FROM $100 

IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. 
LEADING EDGE IS A TRADEMARK OF LEADING EDGE PRODUCTS. INCORPORATED 
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IEEE-488 Interfaces and 
Bus Extenders For: 

IBM PC, PCjr 
& COMPATIBLES 

DEC UNIBUS, Q-BUS 
& RAINBOW 100 

MULTIBUS, VMEbus 
STD & S-100 

Full IEEE-46a tunctionafity, with the most Gorri' 
prehenslve language and operating system cover¬ 
age in the industry. It takes experience to make 
!EEE4aa systems work with nearly 4000 devices 
available from more than 500 different manufac¬ 
turers, and experience is what enables National 
Instruments to take the GPIB to the 
second power and beyond. 




Vour personal guarantee of unaurpassfrd 
customer support and saUsfactiofi, 

CALL t G PIS for Instant access 

to 100 + man-yeafS of GPIS experience- 




^NATIONAL 
K INSTRUMENTS 


12109 Technofo^y Blvd. 

AusUn, TX 78727 
1.600-531-5086 512/250-9119 

Telex: 756737 NAT INST AUS 




IBM and PQf iflt Uitftmsrl(,s oi jnEerrmliotrai Bir^ness. Miichines. MULTI¬ 
BUS is a iridBmartf at leiUH. D£C, UNIBUS, Q-BUS. and RainOow 1GD ire 
irademafki QiQitnl tijiiipnwnl Eiirporattw 


ASK BYTE 


"at least 100 colors ' rounds up to 128, 
or seven layers of memory This is $700 
worth of memory chips, if you can use 
the low-cost 64K-byte chips in common 
use for microcomputer memory these 
days. Add board space and sockets and 
do the work yourself and you're still talk¬ 
ing $1000 for memory, and this type of 
memory really isn't suitable for a high- 
performance graphics board. You really 
need a two-port system so that putting 
data into the memory doesn't interfere 
with the display and vice versa. 

This amount of memory exceeds the 
addressing capacity of all the common 
video-controller chips. Also. 6 million 
pixels must be read from memory each 
second. 7 bits per pixel, the processor 
must access 750K bytes from each layer 
each second, or a total of 5.23 mega¬ 
bytes per second throughput if only one 
processor Is used. This is too fast for in¬ 
expensive video processors, or micropro¬ 
cessors. so either parallel or very fast 
processors with bank switching are 
needed. Such drcultry is complicated, 
and considerable processing is required 
to separate the data into the required 
RGB analog signals. 

Some boards, or add-on systems, are 
available for the IBM PC and some of its 
clones that can provide various combina¬ 
tions of features at reasonable cost. One 
such system is the VX. made by Wctrix 
Corporation. 1416 Boston Rd.. Greens¬ 
boro. NC 27407. This appears to require 
a special monitor however. 

Other systems that are compatible with 
common RGB monitors and provide up 
to 16 colors at 640 by 40Opixel resolu¬ 
tion and 152 colors at 520 by 200 resolu¬ 
tion are available from $300 to around 
$1000: Check advertisements for prod¬ 
ucts made by Quad ram. Princeton 
Graphics, and Tecmar Inc in magazines 
like BYTE to find some that might repre¬ 
sent a satisfactory compromise. Another 
good source for information on this sub¬ 
ject is Electronic Imaging magazine. 
“Steve 


Reconfiguring the PC XT 


Dear Steve. 

I have two questions that 1 would like to 
have answers for. They both relate to the 
iBM PC XT After devouring your most in¬ 
teresting articles and answers in BYTE, I 
believe you can answer them. 

The XT comes equipped with an asyn¬ 
chronous communications card con¬ 
figured as COM I. I have installed a Hayes 


internal modem that for compatibility with 
some important software 1 have to use as 
COM!, I have had to remove the IBM asyn¬ 
chronous card because 1 don’t know how 
to reconfigure it to be COM2, There are 
no switches on it or any documentation 
on how this might be done. 1 have been 
told that it is possible, but no one has 
been able to tell me how to do it. 

There are times when I really don t need 
to use my hard disk, such as when I am 
working for hours on a mainframe and just 
using my XT as a terminal Since my war¬ 
ranty has expired anyway. 1 don t mind ex¬ 
perimenting if I have some expert 
guidance. Wbuld there be any way to boot 
my system without the hard disk, when it 
is not needed, by installing a switch some¬ 
place? If this is possible, would it be worth 
saving a few hours of idle running time on 
the hard disk? I know it would be quieter 
and more enjoyable working without it 
when 1 don't need it. 

Bob Stephan 
Pebble Beach, CA 

Modifying the iBM asynchronous card 
to make it operate as COM2 is feasible. 
The port addresses used by COM! are 
3F8H to 5FFH. while COM2 uses 2F8H 
to 2FFH. The schematic in the IBM PC 
Technical Reference Manual shows a 
jumper that defermmes whether the card 
is selected with A8 equal to 0 or 1. al¬ 
though neither the documentation that 
comes with the card nor the Technical 
Reference Manual makes reference to 
this. The jumper is probably soldered in 
and may not be there on all boards. 

Modifying the main system board to 
Stan up without the fixed disk is an 
operation I don't recommend. The in¬ 
crease in life of the fixed disk Is probably 
minimal, and turning It on and off when 
you need it might offset any gain realized 
by not running it full time. I also suspect, 
based on my experience with IBM PCs. 
that the fan makes as much noise as the 
disk, so diere is little to be gained.—Steve 

Reading Latch Outputs 


Dear Steve. 

1 have a Sinclair 1000 that I'm trying to 
use in a security system. In my system, 
oaal latches monitor Infrared beams. 
When a beam is broken, my program ad¬ 
dresses a latch at an address above RAM 
and uses a POKE to put a 1 in the latch 
to ring the bell. This works fine. The prob¬ 
lem is when 1 try to check the octal latches 

[coniimedi 
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HOW TO CONTROL 
THE RISE AND FALL 



nV ances and failures. Sola SPS 

' * provides clean, regulated AC 

power to your computer when 
your power line experiences Irregular voltage. Line 
dips or line surges are Immediately converted to 
proper voltage. When the AC line is present, the 
SPS filters power to eliminate electrical noise. 
And when the AC line fails, the SPS goes into full 
action, providing precise AC power to the load from 
its Internal battery. So the only noise you'll hear 
is the sound of performance. There’s no maint- 
nance. No installation. No kidding. Just 
plug it in and turn it on. Why let your 
productivity rise and fall with your 
power? The solution is as simple 
. as S PS. The standby 

system that Sola 

Ml stands behind. 


Your small business compu- ■ 

ter can give you the power to B I 

raise your productivity. But 
first you have to control the power you give it. 
Because even the slightest dip or surge of elec¬ 
tricity can result In a shocking surprise. An instant 
loss of important data or misinformation. Even 
worse, a total power line failure can create 
department devastation... a total system crash. 
You can’t afford errors, delays and other 
problems. After all, you’ve invested in a 
computer to increase efficiency. f 

But now there's a solution you can af- \ 

ford The Sola SPS. This economical, ^ 

UL listed Standby Power System ^ 

Is designed to protect personal, T 

micro and mini computers 
from AC line disturb- 


Write for free literature. 1717 Busse Hwy., Elk Grove Village, IL 60007 (312) 439-2800 
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i Multiple color, high-resolution 
raster & bit image Pr1sm™'graphics, 
i 200 cps data processing mode. 

1110 cps text quality mode. 

§35 cps letter quality mode, 

110 ips graphics print speed, 
i Serial and parallel interfaces. 

• 5000-bytfi buffer. 



Color irottr graphics with the Dataproducts 8050* 
For sale, lease or rent from Mi l. 

The Dataproducts Model 8050 printer is one of the most economi¬ 
cal yet highly versatile color printers available for use in today's 
professional microcomputer applications environment. 

Whether you buy, rent or lease, MTI is the one source for all com¬ 
puter printers. And our prices are hard to beat. Call MTI and save. 





A SU&SfmAffV Of OtJCOM¥Uff imXiftPOmTFD 

Camputer & Data Conunimicatioits Equipment 
Sales / Leasing / Service / Systems Integration 

DifiLtnl Kcjiijpru^>nt Corp., Intel, Texas Instruments^ Hewlett-Pa,ckard,*Qume. 
DattiprodiKtfl, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, CJtoK, PCI, 
VLidic. MICQM,Ven-Tel. Deyelcon, U.Sv Design, Digital Engineering. 

New York: New Jersey: Ohio: Kentucky: 

212/226^2337 518/449-S959 201/227-555S 216/464-B6S8 502/426-1497 

718/767-0677 Pennsylvania: 800/521-0167 CaUfonua: 

516/621-6200 412/931-9351 513/891-7050 818/883-7633 

•In MU aiFtK 

All other areas; 800/645-6530 


y 


Togetalot 
out your 

printer, you 

needalottrf 
pn^rams, 

right? 

r*Ll 

dfj Sof tStyle 

SoftSty le. I nc 7192 Kal a ni an ao I e Hwy Su ite 205 
Honolulu, Hawaii 96825 Phone (800) 367-5600 
$69 95 Enhances over 30 dot matrix printers, iricludtng 
Epson and Okidata. IBM PC or compalible 


Wrong. 

Sure, you could buy one 
package to change type 
sizes, another to create 
fonts, and still another 
to print sidevYays. 
Or you could get one 
simple program to 
doit all! 


Printworks, 
It’s loaded. 



ASK BYTE 


with the PEEK command, instead of see¬ 
ing the latch, it reads garbage I have tried 
addresses just above RAM all the way up 
to address 65535, and I still read garbage 

It appears that when you check an ad¬ 
dress that is above RAM it mirrors back 
to a RAM or ROM address. Can you tell 
me how I can address and see my octal 
latches instead of mirroring back to RAM? 
Thanks for your help, 

Dan Grogan 
San Pedro, CA 

ft appears that your Sindair lOOO is not 
reflecting your PEEK commands back 
into low memory. As i interpret your iet- 
ter, you have a set of latches that are sup¬ 
posed to put data on the bus to tell the 
computer that a defector has been 
tripped, and you are having trouble 
reading the latch outputs. 

Are you sure that the address decoder 
on the latch board is set to the address 
to which you are writing? Is it properly 
timed to put the data on the bus at the 
right dme or hold it there long enough 
to be recognized by the processor? The 
fact that you can write a bit into the bell 
latch seems to indicate that you are able 
to address the high memory but the tim¬ 
ing in Hunting data into the latch could be 
a lot less critical than reading da^. 

Have you looked af the signals at the 
latch outputs and on the data bus to be 
sure that they are putting out the correct 
voltage levels? How about signal quali¬ 
ty? The level is fairly easy to get wrth TTL 
or CMOS chips if the power-supp/y volt¬ 
age is at the required 5 volts, but if the 
wiring connecdng the latches to the com¬ 
puter bus isn't properly dressed, you can 
do horrible things to the normally clean 
square waves put oat by the latches. 
—Steve 


A/D FOR z-ioo 


Dear Steve, 

I have a 2enith Z-100 computer with two 
disk drives and with 192K bytes of 
memory. Now 1 am thinking of providing 
an A/D interface for the serial input so that 
I can feed in analog signals from various 
instruments, such as a spearophotometer, 
pH meter, etc. Looking through the jour¬ 
nals 1 located a few suppliers, though 
mostly of rather fancy multichannel data- 
acquisition units I do not need. At the 
most, I need four channels of input with¬ 
out any specialties attached, I would ap¬ 
preciate it if you could let me know of any 

{continued) 
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The Most Powerful C 

for the IBM AT • MAatfTOSH • MS DOS • CP/H-80 • ROM APPUCATIONS 
IBM PC/XT • APPLE // • CP/M-86 • TRS005 • CROSS DEVELOPMENT 


Why Profseslonafs Choose Aztec 0 

AZTEC C compilers generate fast^ compact 
code. AZTEC C is a sophisticated development 
system with assemblers, debuggers^ linkers, 
editors, utilities and extensive run time libraries. 
AZTEC C is documented In detail, AZTEC C is 
the most accurate and portable implementation 
of C for microcomputers. AZTEC C supports 
specialized professionai needs such as cross 
development and ROM code development. 
MAMX provides qualified technical support. 


AZTEC cee/PRo 
- for lha ISM AT and PC/XT 
AZTEC C86/PRO provides the power, portablll* 
ty, and professional features you need to 
develop sophisticated software for PC DOS. MS 
DOS AND CP/M-ae based microsystems. The 
system also supports the generation of ROM 
based software for 80B8/B086. 80186, and 80286 
processors. Options exist to cross develop ROM 
code for 05xx, 6080, 8085, and Z80 processors. 
Cross development systems are also available 
that target most micro computers. Call for infor¬ 
mation on AZTEC C86/PRO support for XENIX 
and TOPVIEW, 


POWERFUL - AZTEC CSE/PRO 3.2 outper¬ 
forms Lattice 2,1 on the DHBYSTONE 
benchmark 2 to 1 tor speed (17.8 secs va 37.1) 
while using 65% less memory {5.8k vs 14k). The 
AZTEC Cee/PRO system also compiles in 10% 
to 60% less time and supports fast, high volume 
I/O, 


PORTABLE - MANX Software Systems pro¬ 
vides reat portability with a family of compatible 
AZTEC C software development systems for PC 
DOS, MS DOS, CP/M-86, Macintosh, CP/M-80, 
APPLE // +, //e, and //c (NIBBLE - 4 apple rating), 
TRSDOS {80-MJCRO - 5 star rating), and Commo¬ 
dore C64 (the C64 system Is only aval fable as a 
cross compiler - call for details), AZTEC 
Cae/PRO is compatible with UNIX and XENIX. 


PROFESSIONAL ^ For professional features 
AZTEC C86/PRO is unparalleled. 

* Full C Compiler {8088^8086 ■ 80186 - 80266) 

• M aero Assam b I e r f or 8088;808E/B0188/60286 

* Linkage Editor with ROM support and overlays 

• Run Time Libraries - object libraries + source 
DOS l.x; DOS 2.it: DOS 3.x: screen I/O; Graphics; 
UNIX I/O; STRING; simulated float; 6087 support; 
MATH; ROM; CP/M-56 

« Selection of 8088/8086, 60188, or 80286 ccxie genera¬ 
tion to guarantee best choice for performance and 
compatibjltty 


• Utility to convert AZTEC object code or libraries to 
Microsoft format. (Assembly + conversion takes 
less than half the lime as Microsoft's MASM to pro¬ 
duce MS object) 

> Large memory models and sophisticated memory 
management 

• Support products for graphics, DB, Screen, & 

• ROMable code + ROM support + separate code and 
data + INTEL Hex Converter 

• Sym bol Ic Debug ge r & Ot her Uti 111 les 

• Fullscreen Editor (like VI) 

• CROSS Compilers are available to APPLE //, Macin¬ 
tosh, CP/M-80, TRSDOS. COMMODORE C64, and 
ROM based 65xx, and 8080/8085/788 

• Detailed Documentation 

AZTEC CB8/PR0-AT ...*500 

(configured for IBM AT - options for 8088/6066) 

AZTEC Cae/PRO-PG/XT...S500 

(configured for IBM PC/XT - options for 80168/80266) 

AZTEC C68/BAS Includes C compiler (small model only), 

8058 MACRO assembler, overlay linker, UNIX, MATH, 

SCREEN, and GRAPHICS Nbraries, debugger, and 

editor. 


AZTECC88/BAS ..*199 

AZTEC cae/e AS (CP/M^) ...... S199 

AZTEC C86/BAS (DOS -H CP/M-BO)...*299 

UPGRADE to AZTEC Cae/PRO ... ...*310 

C TREE Database with source.*399 

C TREE Database (object)......$149 

CROSS COMPILEHL 

Cross Compilers for ROM, MS DOS, PC DOS, or CP/M-86 
applications. 

VAX ■ >8086/80xxx cross.$5000 

PDP-11->aoae/BOxxx cross. $2000 


Cross Compilers with PC DOS orGP/M-86 hosts are $750 
for the first target and *500 tor each additional target. 
Targets: 65xx; CP/M-flO; 084; BOBO/8085/ZaO; Macintosh: 
TRSDOS; 8066/8088/80188/80286; APPLE //. 


AZTEC C6BK 
^ for the MsefntoBh 

For power, portability, and professional features 
AZTEC C68K-G Is the finest C software davelopmani 
system available tor the Macintosh. 

The AZTEC CSBK-c system Includes a 68000 macro 
assembler, a tinkege editor, a source editor, a mouse 
based editor, a SMELL development environment, a 
library of UNIX I/O and utility routines, full access and 
support of the Macintosh TOOLBOX routines, debug¬ 
ging aides, utilities, make, diff, grep, TTV simulator with 
upload & download (source supplied), a RAM disk (for 
512K Mac), a resource maker, and a no royalty license 
agreement. Programming examples are Included. (Over 
600 pages of documentation). 

A^EC C68K-C requires a t26K Macintosh, 
and two disk drives (frugal developers can make 
do with one drive). AZTEC C68K supports the 
512K Macintosh and hard disks. 


AZTEC ceeK-c (commercial system).$500 

AZTEC Ceax-p (personal system).$199 

AZTEC C68K-P to AZTEC C68K-C upgrade.$3i0 


Mac CTree database.... .$149 

MacC-lree database with source... .*399 


Lisa Kit (Psscai to AZTEC C66k object converter) . . $ 69 


AZTEC CBS 

- far the APPLE // 

’\..Th9 AZTEC C-system fs one of the finest software 
packages i have seen... NIBBLE review, July 1984. 

The only commercial C development system available 
that funs native on the APPLE IE + , Me, end Me, the 
AZTEC C65 development system includes a full tirseiing 
point C compiler compatible with UNIX C and other 
MANX AZTEC C compilers, a 6502 relocating assem¬ 
bler, a linkage editor, a library utility, a SHELL develop¬ 
ment environment, a full screen editor, UNIX I/O and 
utility subroutines, simple graphics, and screen func¬ 
tions, 


AZTEC C65 (Apple DOS 3,3).$199 

AZTEC C85/PR0 (Apple DOS + ProDos).*350 

(call for availability) 


AZTEC C ll/PRO 

~ :3rCP/M.8C 

The first member of the AZTEC C family was the 
CP/M-80 AZTEC C compiler. It Is "the standard” com¬ 
piler for development on CP/M-60, The system Includes 
the AZTEC CMC compiler, an 8080 asBembler, a linkage 
editor, an object librarian, a full library of UNIX I/O and 
utility routines, CP/M-6Q run time routines, the SMALL 
library (creates modules less than 3K in 3^^e), the fast 
linker for reduced development times, the ROM library, 
RMAC arid M80 support, library source, support for 
ORE'S SiD/ZBID symbolic debugger, and more. 


AZTECCH/PRO .. . . ..$349 

AZTEC Cil/BAS.$199 

C-TREE Database with source . ...$399 

C TREE Database in AZTEC object form.$149 


AZTEC ceo 

for TRSDOS (Radio Shack Model III & fl) 

‘7Ve had a tot ot exporfsnee with dfffererit C compf/ers, 
but the Aztec C60 Comp/ter and Profasstonaf Dove/op- 
ment System is /he Pest fVe seen/' BD-MIcro, Decem¬ 
ber, 1984, John B. Harrell III 

This sytem has most of the features of AZTEC C II for 
CP/M. It la perhaps the best software development 
system for the Radio Shack Model III and IV. 


AZTEC cao model 3 (no floating point) ..*149 

AZTEC CSO model 4 (full)..*199 

AZTEC CSO/PRO (full for model 3 and 4).$299 


> 0 arder or tor informaiion c^M: 

800 - 221-0440 

(201) 530-7997 INJ and Outside U.S,A.). Or write- MANX 
SOFTWARE SYSTEMS, P.O. Box 55, Shrewsbury, NJ. 
07701 



THS 60 RADIO SHACK TRS DOS is a trademark of TANDY 
APPLE DOS MACINTOSH la a trademark of APPLE 


SHIPPING INFORMATION - Standard U,S 
shipment is UPS ground (no fee). In the U.S. 
one day shipment Is $20, two days is *10. 
Canadian shipment Is $10. Two days ship¬ 
ment outside the U.S. Is by courier and is 
freight collect. 
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CLEAN THE MACHINE! 


There’s enough to worry about without 
the headache of your computer's down¬ 
time or the loss of valuable data caused 
by dust. 

Before dust affects your computer's 
operation do what a rapidly growing 
number of computer users do: use Dust- 
Off^ II. Don't just move dust—remove 

STAT-OFF U® 

dust-balding 
static alacitrlcity 
from madia and 
macbinaa. 


it. Unlike liqfuid cleaners, Dust-Off II is a 
safe, dry "canned air" cleaning system 
for your computers, printers, disk and 
tape drives, diskettes, CRTs, media 
storage containers and modems. In 
fact, it works on everything that works 
in the office. 

Dust-Off II’s patented valve gives 
you pinpoint fingertip-control to blast 
away pollutants before they cause 
aggravating downtime. Add the Stat- 
Off® 11 accessory, and you have the only 
dry, non-contact method for eliminating 



dust-holding static electricity The Dust- 
Off li system also includes the Dual Ex¬ 
tender and the Mini-Vac vacuum for 
eliminating hard-to-reach dust. 

Get Dust-Off n at your local com¬ 
puter or office supply dealer. Or send 
$1.00 {postage and handling) for a 3 oz. 
trial size and literature. 



Dust-Offll 

THE SAFE.DRY/'CANNED AIR^CLEANINO SYSTEM. 


ASK BYTE 


such units on the market. 

Herbert Jonas 
Sr. Paui MN 

Analog Devices (2 Technology Way 
Norwood MA 02062, (617) 329-4700) 
makes the /iMAC-4000 series data-acgu/- 
sidon systems that provide up to 12 chan-^ 
nels of 13-bit A/D input/output and serial 
co/Tvmiin/cat/on, priced at $995 and up. 

Two other units that interface through 
RS-232C are the l&ehannel /2-b/t A£X>/ 
from Remote Measurement Systems Inc, 
POB 15544, Seattle. WA 98il5, (206) 
525-3369. IVs advertfsed at $369. Also 
avaiiable is the BUSSter DI6 8-bit, 
16-channel unit from Connecticut micro¬ 
computer The address is 36 Dei Mar Dr, 
0rooMe/d, CT 06804, (203) 775-4595. 

Ail three of the above units accept 
digital inputs as well as analog. 

Since your ZdOO uses the S-IOO bus, 
you might also want to consider the plug¬ 
in AlM-12 S-lOO board from Dual Sys¬ 
tems Carp, 2530 San Pabh Ave.. 
Berkeley, CA 94702, (415) 549-3854. This 
unit provides for 16 channels of Input 
with 12-bit conversion, priced at $775. 
—Steve ■ 

Between Circuit Cellar Feedback pemnal ques¬ 
tions, and Ask BYTE, 1 hundreds of letters 
each month. As you might have noticed, at the end 
of Ask BYTE 1 have listed my own paid staff. We 
answer many more letters than you see published, 
and It often takes a lot of research. 

1/ you would ilk to share the knowledge you have 
on microcomputer hardware with other BYTE 
readers, joining the Circuit CellarlAsk BYTE staff 
u/oulci give you the opportunity, Wre looking for 
additional researchers to answer ktters and gather 
Circuit Celiar project material 

If you re interested, let us hear from you. Send 
a siiart letter describing your areas of fFiter^st and 
qualifications to Steve Ciarcta, POB 582. Gkistoft- 
bury, CT 06033. 


IN ASK BYTE. Steue Oarda ijuestiOHS 
DM ijfty ma of The most rep¬ 
resentative received each month wfN 

answered and published Di? you him a nag¬ 
ging problem? Send your inquiry to 
Ask BYTE 
do Sf^ 

POB 582 

Giastan&ary, CT 06033 
Dw^ to the high of tries, 
replies cannot be given. All letters and photo¬ 
graphs become the property of Sto?e Ciaraa md 
cannot be returned. Be sure to inctude Ask 
BYTE ' [fi the address. 

Tfie Asfe BYTE staff Incliides manager Harv 
Weiner and researchers Bill Curtew^ Urry 
Dicfe Sawyer, and \eonnetle Do/flfl. 


Falcon Safety Products, Inc., Dept. B, 1065 Bristol Road, Mountainside, NJ. 07092. U.S.A, 
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Now Sh<ii«iiig 
bi Black And White 


I f you own an IBM-PC 
or PC work-alike, 
Roland’s new MB-142 
monitor lets you show off 
your text and graphics in 
today's hottest colors- 
black and white. That’s 
righti The MB-142 gives 
you black characters on a 
paper-white background- 
just like people have been 
reading for centuries. You 
can also have white char¬ 
acters on a black back¬ 
ground with just the touch 
of a button. 

Both of these black and 
white display formats are 
easier on the eyes and 
less fatiguing than the green 
or amber phosphor used in 
standard monochrome 
monitors. The MB-142’s 
large 14-inch screen, com¬ 
bined with its ultra-high 
720 X 350 resolution, 
can display characters 
that are larger and 
more legible than what 
you can get with ordi¬ 
nary monochrome 
monitors. Another 
great plus is that the 
MB-142 plugs directly 
into the monochrome 
board of your IBM or com¬ 
patible-just like your pres¬ 
ent monochrome monitor, 
with nothing more to buy. 

Because of the MB-142's 
advanced electronic cir¬ 
cuitry, you even have the 
ability to mix graphics and 
text on the same display 
when using graphics and text 
boards from leading manu¬ 
facturers such as Persyst, 

STB, Paradise, Hercules, AST 
and many others. What makes 
it all possible? The same 
sophisticated technology 
used in color monitors. 



t he MB-142 
supports 
ait the 
winning 
cards 


* ush a 
button for 
instant reverse 
screen 





f or business, 
black and 
white makes 
more sense 
than green 
and black 


t he big difference is 
• that the MB-142 
monitor does the job for 
significantly less money. 
The MB-142 is designed 
to interface economically, 
too. Imagine seeing your 
favorite business graphics 
or CAD/CAM packages, 
such as Lotus 1-2-3, Ener- 
graphics, Chart-Master, 
AutoCAD, CADDraft and 
VersaCAD, in ultra-high 
resolution black and 
white. Also, take full 
advantage of your pro¬ 
gram’s windowing 
capability using the large 
14-inch screen. 
Tbke a good look at the 
differences that set the 
MB-142 apart from the rest. 
No other monochrome 
monitor gives you the 
fatigue-free black and 
white viewing, text and 
graphics capabilities 
and easy interface. 
Naturally enough, 
the MB-142 is from 
Roland DG—the 
new computer 
peripherals company 
that’s pointing the way 
to the future. Look for 
this and other Roland 
products at fine com¬ 
puter dealers 
everywhere. 
For more information, 
contact: Roland DG, 
7200 Dominion Circle, Los 
Angeles, CA 90040. 
(213) 685-5141. 


The software programs listed are trademarks 
of the followitig companies: AutoCAn; 
AUTODESK, Jnc.? CADDraft, Personal CAD 
Systems, hnc.i Chart-Master, Decisioti 
Resources, Inc.; Energraphics, Enertronic 
Hesearch, Inc.? Lotus 1-2-3, Lotus Develop¬ 
ment Corp.; VersaCAfX T&W Systems, Inc. 


Roland OQ 
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Innovative, Highest Quaiity Products From 


BACKUP SYSTEMS 
Internal 

* Streaming Tape 

* Cassette 

* RoppyTape 

External 

A selection of Streaming Tape, Cassette and 
RoppyTape systems in either individual units or 
combined with hard disk drives and expansion 
slots. 

Unique Features: 

* Space-saving half-height internal systems 

* Backup capacities up to 100 MB 

' Fast image backup-ten megabytes backed 
up in minutes 

‘ File-by-file and mirror image backup and 
restore 

* EXCLUSIVE file-by-file restore from a fast 
mirror image backup 

* Easy to use software, simply press a key-no 
complex commands 

‘ Largest selection of backup/retrieve options 

EXPANSION SYSTEMS 

Everex offers a complete line to choose from... 

* Full-Size system with eight expansion slots 
and room to add up to four storage/backup 
systems. 

‘ Half-Size system with three expansion slots 
and space for two storage/backup systems. 

* Slimline system, only -inches high with 
three full-size, one half-size expansion slots 
and room for two storage/backup systems. 

- Ail Expansion systems are available with any 
combination of Everex hard disk drive and 
backup systems. 


Replace the clumsy Dal ribbon cable 
with Evsrex's sh/e/c/etf, rawntfcabJe. 


Unique Features: 

• Advanced design eliminates ‘'wait states" for 
faster data transmission 

• Highest quality round cables (as IBM) instead 
of flat ribbon cables 

HARD DISK DRIVE SYSTEMS 

Choose from a wide selection of models to meet 

your needs: 

-space-saving internal systems 
-external systems with extra expansion slots 

• Capacities from 10 to 32 megabytes 

• Factory tested for trouble-free operation 
GRAPHICS PRODUCTS 

Everex offers a complete line of graphics 
products to choose from... 

The Edge Color/Monochrome adapter 

• Runs color software on your IBM mono¬ 
chrome display with a FULL SCREEN in 16 
shades, no software patches needed 

- High resolution, 720x348, monochrome 
graphics 

• Operates Lotus 1 -2-3, Symphony and other 
popular programs in an extended 132 column 
by 44 or 25 row display in HIGH resolution 
monochrome 

• Printer connection 

Graphics Edge Coior/Monochrome adapter 
Similar features as the Edge but also offers: 

• More high resolution colors: 16 in 640x200 
graphics 





















The Company That Stands For Excellence... 


• Displays the same information on a color AND 
monochrome monitor simultaneously 

Dual Graphics Color/Monochrome adapter 

• Works with high resolution color AND mono¬ 
chrome displays 

- Operates Lotus 1-2-3, Symphony and other 
popular programs in an extended 132 column 
by 44 or 25 row display 

■ More exciting colors: 16 colors in 640x200 
and 320x200 graphics 

• Printer connection 

Graphics Pacer Monochrome adapter and 
Floppy Disk Controller 

- Runs sharp, high resolution monochrome 
graphics 

• Operates up to four floppy disk and floppy 
tape drives 

• Printer connection 

' Uses only one expansion slot 

Evergraphics Monochrome adapter 

• Operates crisp, high resolution monochrome 
graphics 

• Includes printer and light pen connections 

COMMUNICATIONS AND MUmFUNCTION 

Evercom Internal Modem 

Gives you all of the features found in modems 

costing hundreds more: 

• Fully Hayes and Bell 103/212A compatible 

• Data transmission speeds In either 300 or 
1200 bps 

• Automatic dial and answer 

■ Works with tone and pulse phone systems 

• Voice AND data communications 

• Built-in speaker with software volume control 

• Includes powerful, easy to use software 


MagicCard Multifunction adapter 
‘ Adds more memory to your computer—up to 
384K 

* Serial connection for modems, printers, plot' 
ters and more 

* Printer connection 

‘ Game paddte/joystick connection 

* Reliable clock/calendar with battery back-up 

* FORM MANAGER electronic filing system and 
form creator 

- PC WRITE easy to use word processing 
program 

- With printer spooler, electronic disk drive and 
more 

Excellence is the standard at Everex—it's in our 
name, our products, in everything we do. When 
you look for the best for your computer—you'll 
find Everex products. 

Visit your local Everex dealer today and ask to 
see Everex products in action* For the name of 
your nearest Everex dealer; please call (415) 
498-1111. 

Dealer Hotline: (flOO) 821^0600. In CA (800) 821 -0807. 

Address: 47777 Warm Springs Sm., Fremonl, CA 94539 (415) 498-1 in. 

IBM. PC. XT and AT ar? registered tredemerks of International Business 
Machines Corperatlon. 

Excel. The Edge. Dual Sraphios, Craphlca Edge, Graphics Pacer; 
Evararaphica, Evercom and MaglcCerd are trademarks of Everex 
Systems Inc. 

Form Manager is a trademark of BfT Software tnc. 

PC Write is a trademark of Quicksoft Inc. 


EVER for Excellence 
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CLUBS & NEWSLETTERS 


• FUTURE INTELLIGENCE 
A monthly newsletter 
devoted to tracking future 
computing technologies 
emphasizes research and 
business. Areas covered in¬ 
clude artificial intelligence, 
supercomputers, parallel 
processing, expert systems, 
natural language, and voice/ 
speech/pattern recognition 
and synthesis. An annual 
subscription is $295. Con¬ 
tact Ed Rosenfeld, \ntdligence. 
POB 2Q008. New York. NY 
10025. 

• BASED IN THE BAY 

A nonprofit users group for 
Sanyo comp uteri sts, the Bay 
Area Sanyo Enthusiast 
(BASE) welcomes anyone 
interested in computers 
Regular meetings are held. 
Contact Lee Swearingen at 
(813) 788-7865 or Dave Rob¬ 
bins at (813) 886-775! or 
write BASE. POB 260517. 
Tampa. FL 33685. 

• CHUGGING ALONG 
The Capitol Heath Users 
Group (CHUG) meets on the 
third Monday of every 
month at the Fairfax High 
School in Virginia. Members 
operate two 24-hour bulletin 
boards at (703) 759-2072 
and (703) 360^3812 CHUG 
sponsors an annual con¬ 
ference. houses special- 
interest groups, and pro¬ 
duces a monthly newsletter. 
CHUG, which is included in 
the annual $12 membership 
fee. Call John Roach in the 
evening at (703) 971-4930 or 
write CHUG, POB 10515. 
Alexandria, VA 22310. 

• STANDARDS' BBS 
The National Bureau of 
Standards' (NBS) Institute of 
Computer Sciences and 
Technology (ICST) has 


established a BBS at (301) 
948-5718, Open to the 
public, its purpose is to ex¬ 
change information that 
assists federal agencies in 
the efficient selection of 
software and hardware, 
Among topics discussed are 
security and interfacing. For 
details on the project, con¬ 
tact Tfed Landberg at ICST, 
NBS, 225 Room #A266. 
Gaithersburg, MD 20899, 
(301! 921-3485. 

• jOIN CP/M EFFORT 
CP/M SIG assists members 
in the technical aspects of 
CP/M and related software 
through monthly meetings, a 
monthly newsletter, and a 
24-hour RCP/M system at 
(303) 465-1313. Article sub¬ 
missions are welcome, 
publiC'domain software is 
available, and lectures 
educate members on areas 
of interest. Discounts on 
hardware and software and 

a subscription to the 
newsletter are provided with 
payment of $12 a year. Con- 
taa CP/M SIG Inc.. POB 633. 
Broomfield. CO 80020-0633. 

• GERMAN MAC RULES 
At least once every two 
months, members of Club- 
mac (Europe) submit an 
article to the newsletter on 
anything about the Mac or 
their membership is not 
renewed. The result is a 
newsletter that keeps 
members up to date with 
latest developments, reviews 
new programs and hardware, 
and solves members' com¬ 


puting problems. The annual 
membership fee is £25 per 
annum. Contact K. Leslie, 
Clubmac, TViererstrasse 8. 
D-5511 Wincheringen, West 
Germany. 

• BCS GOES REGIONAL 
The Monad nock Region IBM 
PC Users Group, a subgroup 
of the IBM PC Users Croup 
of the Boston Computer 
Society (BCS). gathers in 
Keene, New Hampshire, to 
see demonstrations and 
meet with other users. By 
joining, you benefit from a 
software exchange, group- 
purchase discounts, a 
monthly newsletter, and 
automatic BCS membership 
with access to the BCS BBS. 
Contact Susy Thielen, 45 
Kelleher St,. Keene, NH 
03431. (603) 3520971, 

• CALL THE AMATEURS 
The bulletin board of the 
New York Amateur Com¬ 
puter Club (NYACC) is up 
and running. The bimonthly 
newsletter contains NYC 
users group meetings and 
contacts, a NYACC directory, 
events articles, letters, and 
news. Meeting times and 
locations of several users 
groups are announced on a 
hotline at (212) 864-4595, 
The membership is $15 an¬ 
nually: students pay $10, 
Write the NYACC. POB 106. 
Church Street Station, New 
York, NY 10008. 

• DOWN UNDER THE 
TRS-80—Members of the 
Sydney TRS-80 Users Group 


(SYDTRUG) share knowledge 
about hardware, software, 
and education, business, 
and related applications for 
TRS-80 computers. Commu¬ 
nication occurs through the 
monthly newsletter contain¬ 
ing news and reviews, plus 
lectures, demonstrations, 
and the 24-hour BBS 
(CLUB-BO) in Australia on 
(02) 332-2494. The BBS 
features messages, group 
news, and the exchange of 
public-domain software. 
Meetings are held on the 
second and third Saturdays 
of each month in Botany, 

New South Wales. Write 
SYDTRUG, POB 43, Erskine- 
ville 2043, New South Wales. 
Australia, tel: (02) 772-2609. 

• ENGINEERS ANALYZE 
STRUCTURE-The Structural 
Analysis Programs Associa¬ 
tion (SAPA) upgrades the 
skills of engineers who use 
microcomputers to analyze 
and design buildings. Struc¬ 
tural software and computer 
services that address this 
issue are discussed in the 
quarterly newsletter, SAPA 
NEWS, and in seminars held 
one full day in eight-month 
intervals. The annual 
membership fee is $100. 
Contaa I, leff Davies, SAPA, 
Suite D2. 30 Southeast 
Seventh St, Boca Raton, FL 
33432, (305) 392-6597. 

• BBS IN FOX RIVER 
FORMS CLUB-Simplified 
Computer Solutions in 
Wisconsin has helped to 
form the Green Bay/Fox 
River Valley's bulletin-board 
service, SCS ABBS, The SCS 
Users Group evolved from 
the BBS and provides 
members with access to a 
library, group purchasing, 

(continued) 


CLUBS & NEWSLETTERS is a forum for BYTE readers know wkat 
is happening Jm the community. Emp^Ta5^s is given to elec¬ 

tronic bulletm-board services, cluh-sponsored classes. community4ielp projects, 
and other activities, We will continue to fist new dubs and newsletters, Alfow 
at least four monf/rs for gour dub's menlion to appear. Send information 
to BYTE. Clubs & Newsletters. POB 372, Hancock, NH 03449, 
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PERSONAUTY 

PROBLEM? 

UNIX™ and DOS™ At the Same Time! 




bT'flXiSa CrtdcrraaiiicifATaTTddinilliiiKie;, Inc. DOJi.i* a tranntiart; Enc KbAT>i1[IIH’'XTartf iratJcmarliji ihTIBAt. TEwC.uilitettierE^iJ Irademark 

of Uniform wart ^ysJldiu.. Iisi' \T;ISlX/a6 imfHkinimtailwii ^fonu-Cotn.iiti;, b2 imd LOTlSan^ (ndcrti/tk^yif Uiw- Ui^thiiHn^inl ("brp- tlEtiMtf! ihj 

iratkniurk Ilf A^LorhiUc 


Inquiry >92 


Getting UNIX Software 
Down to Business 

■ APRIL 1985- • B V TE 59 ' 


Looking at an IBM PC/AT? Happy with DOS but want 
UNIX? Happy with UNIX but want DOS? Want them 
working together? 

Get The Connector!™ 


The Connector is a revolutionary product that allows 
DOS applications to run on the IBM PC/AT or XT 
under VENIX/86 (the first licensed AT&T UNIX 
operating system for the IBM PCs) or PC/IX. Tliat 
means you can add one or more terminals to your AT 
which run progr;uns using multi-user VENIX/86 to 
share the disk and printer. Switch betw'een UNIX and 
DOS at the console with a single conunand. And run 
more than one task simultaneously, like running a 
spelling check in the background while you print a 
report and run Lotus i-2-3™ or dBasell™ 

Get yourself an AT and load it with VENIX. Collect 
your DOS and/or liNIX applications. WsTl supply The 
Connector. The right solution to your softw'are per¬ 
sonality problems. 

Call for complete details. 

Unisource Software Corp., Department 4109, 

71 Bent Street, CMibridge, MA 02141. 

Telex 92-1401 /COMPUMART CAM. 

617-491-1264 











CLUBS & NEWSLETTERS 



GE T SERIOUS. STOP PAYING HIGH PRICES NO W! 

'mOUSANDS OF AVAILABLE riEMS. CALL FOR COMPLETE PRICING. 


SYSTEMS 

ISM PC 

256K, Two 360KB Disk Wv&s. Color 
Sraphies/MonDOlirDfne Bra|}hl[s board. 
Parallel Prlrtier Pon. Moriochnome Display 
(Amber/Gr^en). DOS 2.1, 

LIST PRICE S295a.OO - ONLY SZOSS.OD 

SUPER n 10 Meg Upgrade . $2765.00 

IBM AT,.., . 1IT4 OFF 

IBM SOFTWARE 

LOTUS V2-3 . .. szas-oo 

LOTUS Sympnony .. AZ5.00 

MICROPRO Wdrdkar . 249.00 

ASCII Eipmi For IBM . 125.00 

Wordstar Professional .. . 369.00 

IdfOBiar . 241.00 

Mbltirrate. . 289.00 

MICROSOFT Word . 229.00 

Wd(dW/Mous0 , 279.00 

Miiitlplan . 139.00 

PrcjBcl . 158.00 

ASHTON TATE Friday . 179.00 

dBASE I!.,. 200.00 

dBASEIII . 349.00 

Framawcrk . 359.00 

LlFBBEi SOFTWARE Valkswrlter .119.00 

Vcilkswrittr Delbxe . 160.00 

FOX A SELLER Oulbkcade . 139.00 

ma . 59.00 

dGrapfi . 

MICRORIM Rbasa: 4000. .. 

Pf S Write .., .. 

file .. 

Repon . 

Prool . 

Access . 

ENERORAPHICS .. 


149.00 
295.00 
. 08.00 
89.00 
09.00 
,79.00 
79.00 
268.00 


IBM HARDWARE 


AST SU Pack Plus &1K . 258.00 

MeflaPJds II . 259.00 

PC Net 1 Starter KIT . iSO.OO 

DUAOHAH Oyadbcard 0 K . .219.00 

QyadcQlor 1 cr MIcrolazer &4K. . 205.00 

QMadllnk . 478.00 

MICROSCIENCE 

10MB Wlnchesler . 679.00 

FRANKUN TELECOM 

10 Meg Harddiak . 718.00 

22 Meg Harddisk . CALL 

Cartridge backup . CALL 

HERCULES Mono Graphics . 329.00 

Color Card . 199.00 

ORCHIO Turbo.. . CALL 

PC Net Starlet K6t . CALL 

PLANTRONICS tkilorplua .. . UtM 

STH Rio plus 64K . 249.00 

SuperRIo . 269.00 

Grapplx +J1N0W. . 309.00 

AT Hardware ... CALL 

TIAC55&. .. . 124,00 

55F . 180.00 

TANDON TM 100*2 . 179.00 

IBM Floppy 1.2 Meg . . CALL 

TALL GRASS IZMR W/Tape . 2395.00 

RAM 64K upgrade Bet 8 . 35,00 

MOUSE SYSTEMS Optical Mouse. .. 189.00 
ALSO - XCOMP, PERSYST. ORCHID. 

TITAN AND OTHERS 

PRINTERS 

iflOTHiH HR^15. ,. 369.00 

HR*S5, . 619.00 

HR35 . 659.00 

2024LQ . 915.00 

JUKtaiOO . ,429.00 


NEC 2030 . 059,00 

2DS0 . . 799.00 

3530 . 1229,00 

3550 . 1539.00 

STAR MICRON ICS Gemini 1 0X ...... 269.00 

Gemini 15X . 389.00 

EPSON RX 0O F/T . 329.00 

FK*80 . 348.00 

FX’IQO . 549.00 

LOt5O0. . 1299.00 

OKIDATA 92A . 369,00 

93A . 649.00 

84A.. . 941.00 

PANASONIC 1081 . CALL 

TOSHIBA 1350-P .. 1399.00 

MONITORS 

AMDEXSOO . . 129,00 

300A . 145J0 

310A . .169.00 

CdlW t+ ... 289.00 

Ceier 11. 469.00 

TAXAN Composite Amber 119.00 

121/122 . 140.00 

420 {RGB) . 439.00 

416 IrGB} . 409.00 

PRINCETON QHAPHICS HX*12 . . 4ES.9D 

SR12. . , 625.00 

MAX 12 . 169.00 

2INITH ZVM-122 Amber . , 85.00 

ZVM 123 Green . 95.00 

NEC 12D1 HI Res Green.., . 115.00 

1205 HI Res Amber . 115.00 

1206 Green. .. 79.00 

JC1215 Composilfl Color w/audio ... 215.00 
JC1216 Color RGB . 329.00 

MODEMS 

HAVES 1200 . 469.00 

lEOOfl. .. 309.00 

300 . 198.00 

Mlcromodem //a .. .. 218.00 

ANCHOR Mark X. 109.00 

Mark XII. . , 249.00 

Volksmodem . 59.00 

NOVATION Sman Cal Plus. CAU 

Access l -2'3 .. 419.00 

Apple Cat II. 239.00 

J‘Cat . .. 99.00 

PflCMETHEUS Pramodem 1200 329.00 

APPLE PRODUCTS 

MICRO SCI A2 drives . 179.00 

RANA ELITE 1. .219,00 

TEAC drive ... 109.00 

APPLE Compatible drive . 109,00 

WESPER imerlace . 69.00 

BUFFERED 16K . . , 139.00 

SYSTEMS SAVER Fan . 69.00 

MICROSOFT Premium //e. 279.00 

Sbltnard CP/M . 229.00 

Mulllplan . 129.00 

MACMbltioleiMacInidslU . 129.00 

Basic (Macintosh} .. 109.90 

APRICORN Serial Card ... . . 69.00 

1-80 Card . 59.00 

ASCII Express ProlesskmaL . .69.00 

DISKETIIS SIS __ 12.00 

DIS , . 19j00 

KOALA Toucb Tabtel. .. 79 90 

HAYES Macli III Joystick . 39.00 

THUNDER CLOCK ... 119.00 

APPLEMOUSEII . 120.00 

VIOEX LHIraierm .. 179.00 

00 C0LUMN/64K InierfacaV/e only. .. 99.00 
SO COLUMN Card 11+ enly . 59.00 

WE SUPPOBT THESE FINE SYSTEMS: 

Appla, Cemptq. IBM. inil miny mere. 


TELEX iTSSOTST/ANSWEtl BACK - COMPUTERBNK UO 





Ofdeis Onlf 
800 / 332 -BANC 


OUTSIDE CMM5liNlA 


COMPUTERBANC 

16783 BmcIi BM, Himtfagloit Bncb. CA 92647 
714/841-6160 Inquiry 89 


-irl M u't 11.1% Itlk^iui Mi plftm nviii 1 : 


conferencing on the BBS. 
and a monthly newsletter. 

The annual dues are $10. 
Contact Don Sanderfoot. 

SCS. 2175 Wildwood Dr. 
Little Suamico, Wl 54141. 

• BUSINESS BBS 
The Tljlane University 
Business Bulletin Board 
(TUBBB) system combines 
business researchers, faculty, 
alumni, and students on line 
to share ideas, data, and 
programs. Contaa lohn 
Page. A. B. Freeman School 
of Business, TUlane Univer¬ 
sity. New Orleans. LA 701 IS. 

• |OIN LONE STAR 

The Lone Star Computer 
Club of Racine Wisconsin, a 
group of users of all kinds 
of computers, meets at 7:30 
p.m. on the second Thurs¬ 
day of each month at the 
Douglas Avenue Park Com¬ 
munity House. The monthly 
newsletter, Newsfef- 

fer. combines articles, soft¬ 
ware reviews, regular 
features, and library and 
system notes with applica¬ 
tions. Contact H. S, Kanecki, 
Lone Star Computer Club. 
FOB 93, Kenosha, Wl 53140. 

• VICTOR 9000 IN NW 
The Victor 9000 Users 
Group serves users in 
Oregon and southern 
Washington state by meeting 
regularly to discuss the 
merits of the Victor 9000 
business computer. A 
monthly newslecter, discount 
purchases, software demon¬ 
strations. and support for 
new users are group 
benefits. Contact Alan 
Bergen, 11765 Southwest 
Ebberts Court. Beaverton, 

OR 97005. 

• KAYPRO IN BALTO 
The Kaypro Users of 
Baltimore (KUB) meet at 
7:30 p.m. on the first and 
third Wednesdays of every 
month at Loch Raven Middle 
School in Baltimore, 
Maryland. Bear Fads 

contains further in¬ 


formation, The annual fee Is 
$12 and requires a blank 
disk as an initial contribu¬ 
tion. Newsletter subscrip¬ 
tions are an additional $6. 
Write KUB, POB 23510, 
Baltimore, MD 21203. 

• ZORBA IN U.S. 

The Zorba Equipment Users 
Society (ZEUS), a source of 
information and support for 
Zorba owners nationwide, 
maintains a public-domain 
library. The newsletter. Orad^ 
of Z^U5. is produced six 
times a year on disk and 
contains up to 30 files of 
relevant information. The 
$25 annual membership fee 
covers a subscription to the 
newsletter. Contact Randy 
Brook. ZEUS, POB 1112. 
Athens, OH 45701. 

• EXPLORING THE STARS 
Users of MicroPros Word¬ 
Star and InfoStar can sub¬ 
scribe to two Stargazer 
newsletters. Exploring V^ordStar 
and Exploring \nfoStMr 
Designed to unlock the 
potential of the programs, 
they supply information for 
solving application questions 
and clarifying documenta¬ 
tion through a praaical, 
hands-on approach. 

Members are encouraged to 
submit articles and can 
benefit from group-purchase 
discounts. Subscriptions are 
$24 annually per newsletter 
or $40 for both, Contaa 
Hi-Tech, Department B. 4 
Harwood Dr„ Glen Cove, NY 
11542. 

• MAC GETS TECHNICAL 
A Macintosh Programming 
lournal, Maseeh, reviews soft¬ 
ware development and pro¬ 
gramming exclusively for the 
Mac. Each month articles 
written by a panel will build 
on previous columns, en¬ 
hancing readers' understand¬ 
ing of how to best apply 
Macintosh software tech¬ 
nology, The subscription 
rate is $24 a year. Contaa 
Maf\eck POB 846, Placentia. 
CA 92670. 1714} 993-9939. ■ 





































































































THE SIMPLE APPROACH 
ISIHE SYMBOL APPROACH 


10 5=0 

20 FOR 1=1 TO 100 
30 INPUT X 
40 IF X = 0 GOTO 70 
50 S=S+X 
60 NEXT I 
70 PRINT S/(I-1) 



BASIC 

A program to cakukae averages... 


REAL X(IOO) 
read*n,(x(I);m,n) 

5=0 

DO 10 1=1,N 
S=S*X(I) 

PRINT * S/N 
END 






FORTRAN 

mst shrurA from seven lines. 



POCKET APL 
to one. 


INTRODUCING POCKET APIT. 

Pocket APL, a new PLUS ★WARE™ product, 
symbolizes a whole new way to solve problems. 
Faster than Fortran. Simpler than Basic. And at a 
cost much less than Cobol and many other pro¬ 
gramming languages. Its use of symbols m^es it 
concise and efficient— powerful and productive. 

WORKING IN SHORTHAND= 

WORKING FASTER, SMARTER. 

Pocket APL allows you to shrink 
the length of your programs. Because 
just a few symbols say what takes lines 
and lines to say in other progr amming 
l an guages. So Pocket APL cuts the 
drudgery and need for tedious sub¬ 
routines and long lists of commands. 

GET FLEXIBILITY > 

WITH CANNED SOFTWARE. 

Pocket APL is a complete APL 
implementation with enhancements 
like online HELP, windowing, report 
formatting, dual ffie system, and 
debugging aids. It’s also a powerful 
online calculator. So you don’t have 


to switch back and forth between programs or from 
your hand-held calculator to the computer. 

And the symbols? Simple. You’ll learn them fast. 
They’ll become as second nature to you as +, —, 

X, and Once you start using them, you’ll be 
progr amming fotu* to 10 times faster than with 
conventional languages. And as your needs grow, 
you can easily upgrade to STSC’s APL*PLUS®/rc 
System for even more features—Uke 
co mm u ni cations and graphics. 

POCKET APL COSTS 
MUCH < YOU’D EXPECT. 

Pocket APL makes prc^rammir^ 
easy. And priced at just $95, it’s easy 
on the budget, too. It works with IBM 
PC’s and compatibles and requires 
only 128 K. So if problem-solving is 
taking up too much of your time, the 
answer k symbol. Pocl^t APL. 

To order, or for more information, 
call 800-592-0050. In Maryland, call 
(301) 984-5123. 

Cfr write STSC, Inc., 2115 East 
Jefferson St., Rockville, MD 20852. 
All major cr^t cards accepted. 



Problem-solving at the speed of thought. 


Pocket APL uses a soft character set for computers with IBM-compatible graphics board or color mcnltor; keyworda for computers with monochrome- Optional 
I character generating ROM can be ordered for IBM PC monochromes or Hercules imonochrome boards. 

A cnniei Company PLUS* WARE and Pocket APL are trademarks ol STSC, inc. APL ★PLUS Is a service marit and trademark of STSC, Inc., registered in the U.S. Patent and Trademark 
Off ice and in other countries. 
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THE MAmmilE 


When one of twenty Micro Mart 
Sales Pros answers a call, lie^s ready 
at his PC, 


Micro Mart's Ten Million Dollar 
Inventory is on-line with our IBM 
Mainframe, so answers are fast 
and accurate. 


With PC to Mainframe Inven¬ 
tory, this Micro Mart Salesman 
veri^es his stock, quotes his best 
price and makes the sale. 


HELLO, this is 
MICRO MART 
MAY I HELP you? 



XtSSIR! YOU WANT 85 OF THEM? 
I'M CHECKING- OUR INVENTORY. 
ONE MOMENT PLEASE... 


THEY'RE IN STOCK'. CAN I LOCKTHEM 
IN FOR YOU? THANK YOU.SIR'. 
WOULD YOU LIKE THEM TOMORROW? 


Computers 


CAHOH Athena. FC, Color 
or Monochrome 3y8t>eme- AT 
INTRODUCTORY LOW PRICES 

LEADOafO EDGE Complete 

systems._FROM Il4ds 

THE GCnAFUTEa SFSGlALOr THE 
HOSm: CALL FOR DETAILS E 

Networking / 
Protocol Conversion 

SNA a BISYNC 3760,6251 Mod 12 a 

Mod 11,3274,3378.__ 

rC rtIBBO 186 byOECHID, 80186 

coprocessor board_1799 

miCA Complete line FROM $799 

rOBTCGRAPK for IRMA, upgrades 

IRMA to 3279 S3G graphics._ 

rBMArRiBri Enhances 

JBMA graphica._ 

PCnet By QRClilD, 

ioomplete line._FROM $899 

YIGGHLAND SYSTEJiS Blue Lynx 
6351 Mod 13 & 3276 Emulators and 

3270 Kaybcjards_ 

SANXA CLAMAPC Partner ^ 

PC Tbriainal _GALL 


ooOte 




Printers & Plotters 

We have thousands In stock, 

TTTE PBlNYEESlISClALOr THE MONTHI 

_CALL FOE DETAILS! 

HOVSTON mSTHlTlCBllTS Plotters Se Digitizers.___ 

Dot Matrix 

EPSON FZBOFJus/iOOPJiis._ 

XPSOH LmO/100, _ 

ETSOnLQIBOO.. 




Hard Discs 


ZPSOH tTXBD. color printer._ __ _ 

GOMREX ^0.400 cpe. Epson cx^mpatlble._$179S 

OKIDAXA 9B 93, MLa4, (SOO cpa.), w / opt. IBM 

PRGiMS„ Facemaric 3410(360 cpe.)_ 

OKTOAXA Color printers. Complete line, _ _ 

CANON Color prlnterg. Complete line._ 

TOSHIBA FlSdl & 1340. __ 


Micro Man carries ail the rtiRjor brands. If you 
don't see It—ask for It* 

PBACRTHEE PEBOHXEALS F-10, SO, 30ds50. 
internal St external. For your PC, XT. AT. AT&T* 

COMPAQ or others._FROM $695 

SYSGHN 10&:2DMBgw/streainertape. 

CODHia- 


QUAD Jr. Expansion for PCjr.___ 

TECMAB CAmUY. 0-3e4X muHafunc-- $199 

TECICAH CAPTAIN Jr ., Multifunotloii for Jr,_ 

TALLXHEE J-EAMH, 0-512X. w/software. 


DJIX&PHODUCI5 P. Series 60BO Color Ap6070 ,133 

ool, 200 cps___ 

ICRONICS Complete line.. 


-GALL! 

SYSOEN Image Sc QulakfUe, streamer tape back-up 

for your IBM XT ^ AT. _CALL 

BERNOULLI TEGHNOLOGY Hard Disc 

Bubsytems.__ $8595 

HAVOHG New line Of haPd discs. 21 Sc 32Mb w/ tape. 

Start@$8495 


TALLTREE J-RAMUX; 0-512K, w/software. _I189 
STB RIO GRANDE QRANOE BYTE, 

Expansion for AT, 12aK_^FROM $869 

LEGACY Complete line of expansion products for Jr. 

THE BOARD 6FEG1AL DT THE MONXHl 

__CALL FOR DETAILS 


Graphic Cards 


TEXAS IHSIRIIMENTS 8SS. 88S S^BSOKL. 
__ ITJOM $7*9 


Chips 


Letter Quality 


NEC 8plnwritersS050.3550,3850. 
JUKI 6100/6300. _ 


$419/$749 


G-ITOH Starwmier (40 cps), 

(65 cps)_ 

COICIUGX (JB35. 


We guarantaa the lowest pries for chips! 1 Call \is (! 
INTEL 8067,80887 High speed coproc. FROM $189 

64K RAMGHIPS. _ClALL FOR MARKET PRICE 

866K RAMCmPS -- CALL FOR MARKET PRICE 

188K PIGGY-BACK Chips for your AT. 
_CALL FOR MARKET PRICE 


PREVIEW Monochrome graphics. Hercules look- 

for lees___ CALL 

HERCULES Mono & color graphics cards, supports 

Lotus_ , ___ 

PLANTBONICS GblonPJus + HlRes color board, par. 
port w/software_ New low price! 


1 Gnaphids Master, HtRes color & mono sup¬ 
ports Lotus_$4B9 

QUAUBAM Quadcoior I Sell, color cards. _ 


- *“®® Multifunction Boards 


We carry a full range of form handling options. 
Call for our imadvertised LQ Printers 11 

floppy Disk Drives _ 

TAKDOir IM iOaaDD/DS. 360K_»1« 


We have a oomplete line of multlfuncUon boards 
compatible with the Portable, AX XX Sc Jr. 

SIXPACK 64-384K, multlfunc_ _ _ 

MEGAPLUS 64-512K, max* 8func.. 


1 / 8 HE IGHT DISK DRIVES: SHUGART, MITSU¬ 
BISHI, TEAC. FC, XT 5: AT comp. _FROM $119 

SPECIAU Two 1/2 H.DD'JY" cables & brackets. $889 


MFU RAMboards, for PC & PC compatibles CALL 

1/Q MINNIE, I/O shortboardfor Portable & NT. _ 

ADVANTAGE 128K-3Mb, expansion for AT. _ CALL 
GUAUBAM eDADBOAJlD, 64-384IL_$859 


PARABISE SYSTEM Multi-display or Mod. Graphics 
Cards, color Sc mono, par. port. FROM $899 

Software _ 

ASK ABOUT THE SOFTWARE SPECIAL OF 
THE MONTH! 

Accounting_ 

SQBGIM / lUS Complete line including windows. 

____FROM $379 f E A. 

BPI ACCOUNTING Complete hue.__ 


MICRO MARI HAS OVER 20 STORE LOCATIONS. GALL FOR THE ONE NEAREST YOU. 


( 404 ) 449-8089 

are subject to obanle without notice and are similar, but may vary at MiGro Hart Retail Stores. 


Sarvlae Se Repairs 

• On-Site—We have hundreds of service locationa nationally. 

• Depot—Our National Sarvijcse Center Is one of the fastest in 
theU.S. 

• We Have— A wide variety of services available. Please call ua. 
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orders only 

EVENI.1-800-241-8149. 


As the order is processed, 
each product is thoroughly tested 
before shipping. 


Micro to Mainframe Order 
Entry and Processing is fast.. .then 
we can ship by Federal Express for 
next day delivery. 


The result? Some very satisfied 
Micro Mart Customers! 



GREAT JOB 
GETTING THAT PC 
STUFF. DOCTOR! 


TO BUT7T AND ZEPHYR 
HILI.S„.REA[VT0G0!1 


Smartmodem 300, 
1200,120QBS^24O0.ThB 
beet stock In the U.S* _ CAU. 


POFOOM Popcorn, Int. St eutt. 
w/volo© and data comm.,_ 

Miscellaneous 


mtSAN DI5XMTES, PC, XT, 
& KT oompaUble, G0AEAH- 
TEED LOWEST PEIGE IN 

THEU.a._CALL! 

MOUSE SYSTEMS K7 
Mouse, optlaaLw/ 

software_ 

MTCBOSOrr MOUSEBiis 
or BcriaJ meohanicaa 
injoufla w/ mouae menu 


MICRO 

MART 


XEYTBOinCS 6150 ^smL 
PC and Jr. Keyboards_ 


EBP Best seBlng ifne of surge 

protectors _ rB0M$S8 

HASTES M&chUSt Mach HTJoysticke._ 

qUADEILM Microfazer . Printer buffer 

s-iasK_ _ _ _ FitoM lies 

TRIFPEIinx Back-up pciwer supply. EOO-1000 

watts, and iBOSlAii siirge protectors, 4 A? 6 plug- 

RUnSHAUSEB Sheet feeders for all major brands. _ 


Micro Mart carries all the major GAD packages. 
Call If you don't see It. 

Zaoft PCPkint Brush, mouse driven graphics. _ *96 

DBdSIOlV BBSCUBGES ChartMaster/ 
filial'-JliastBtrukgfl 

MIGIIOPBO Chartatar, __ 


LOTUS Symphony an d Lotus _ 

MIGROSOFI MuJtiPJkn, w/templates. 

MDBS Knowledge Man- 

SOHCUM } lUS SuperCalc 3, vers. 2.0. 


POLAROn) _ 

Monitors and CHT’s 


SPI ppan Access _ 

Enhancements & Utilities 


FOX & OBLLBR Complete line of enhancements for 

dBase n.m&?Bbaee 4000- 

X0R!£01«r utilities 3.0._«C9 

BOIKBSOFTPraRrey3.0._*89 

CENTRAL POINT SOFTWARE OjpyJTHJ._*55 

HS Hhadnin g.. _*55 

SOFTSTYiiE SetFx -h and BrfntwQrJts. Printer con¬ 
trol pkgs._ 

SIDEWAYS mv^ printout_*46 

BORLAND SidEJdck._ 

XJVmOVmiOI^BXT Think _,*UMJ 

Compilers & Laiiguage Tools 

LAETICE C-Compilers._*299 

MIGBOSOFT complete line_ 

WOBDTEOh; The dBase compiler._ 

DiamLBESEABCH Complete line_ 

BORLAND Thrbo Pascal, lUrho Iboihoxand more, 
_FEDM SSe f BA. 


HAYE5 mABTCOUn. _ 

Word Processors _ 

MULTHUTE w/SpelUngchecker Sc tutorial. _ *259 

SAMNA-H word processor_ 

MICR05O1T Word. New version._ 

UFETBEE KiZkswritfitrlMuxe._. *169 

5S1 WordfWeet. New version._ 

WORDMARC Wordmaro.__ 

Offlce & Project Planning 

KAXVABS Ibtal Rreijeot Manager,_*899 

SORCIM / lUS SupetppFoJect._ 

MQtCHOSOIT Project _ 

Data Base Managers _ 

HCBOBIM 4O00ur 6000, Report msierSc Clout 

options._.New low price! 

WABNBR SOFTWABE The desk organizer._*145 

ASHTON-THrE dBase R S^RI. AT compatible_ 

mcBOSTUF Jhibscope- 


QTTADRAM QuadchnOme, 690Dot IlGB_ *459 

QUADRAM Amberohrome. Amber mono—_ *159 
AMDEE Color300,500,600, TOO, 710, 722. New 
complete line of HiBes RGB’s with new low prices. _ 

AMDBK 300A/300GComposlte mon_ *159/ *119 

AMDEK 310A, Amber w/5 yr. warranty.. In Stock!! 
WYSB Tbrminale, 100,75,50. Entire line in stock. _ 
TSXAN RGB CoXor Monitora. Complete line at 
low, low prices, _ CAIXE 


© Copyright BKicro Mart 198S 
Technology Corporate Campus 
3169 Campus Drive 
Norcross, Georgia 30071 


TOUR rERSCtiAl BLUE CHIP CARD 


1234 S67 890 123 


Micro Mart has 
financing options 
available. Ask for 
a Micro Mart Blue 
Chip Credit Card 
application, today. 


ilmerica’^PC^Spe cialist. 



IBM is a registered, trademark of Internatioiial Business Machines Corporation. 


Inquiry 260 


APRIL 1985 'BYTE 63 



















































































































BARR/HASP: POWERFUL, VERSATILE, EASY TO USE 

for the IBM PC, XT, AT and compatibles 
includes software, synchronous adapter board and manual 


The BARR/HASP Intelligent Communications 
package provides more than just a connection— 
it’s powerful enough to drive multiple high-speed 
printers forvoiume printing, yet versatile enough 
to print checks and invoices on any size printer. 
With the menu-driven software, you can perform 
all program functions accurately, easily, and with¬ 
out lengthy training. 

BARR/HASP emuiates a full function IBM 3777-2 
and HASP on the 360/20. Print speeds on single 
and multiple printers range from 30 cps to beyond 
2,400 Ipm (7,000 Ipm on the PC AT). Line speeds 
range from 1,200 to 9,600 Baud on dial-up and to 
19,200 Baud on a dedicated line. With the PC AT, 
you can achieve a new speed record for a micro¬ 
computer— 56,000 Baud—and drive even the 
fastest laser printers at maximum efficiency. 

All tasks—printing, plotting, sending jobs, and 
using the console—operate simultaneously from 
a single PC. Such high performance translates 
into instant savings. BARR/HASP now replaces 
expensive, cumbersome Remote Job Entry work¬ 
stations —and does it for a fraction of the cost. 


You'll find the BARR/HASP manual complete and 
refreshingly intelligible. But should you have a 
question, BARR’S technical experts are just a toll- 
free phone call away. 

FREE 30-DAY TRIAL 

See for yourself how the BARR/HASP Link can 
work for you. For a free 30-day trial, call 

800-BARR-SYS 

{800-227-7797) 

in NQ call 919-782-4462 


$890 


Host Systems: 

MVS/JES2 

VM^RSCS 

NOS/RBF 

MVS/JES3 

VS1/RES 

MVT/HASP 

Requires: 

128K 




synchronous modem 




BA«c svsrems, me. 

2500 Blue Ridge Road, Suite 315 
Raleigh, NC 27607 
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BUILD YOUR OWN 
EXPERT SYSTEM 
Chris Naylor 
John Wiley & Sons 
New York: 1985 
246 pages, $13.95 

ARTIFICIAL 

INTELLIGENCE IN BASIC 
Mike lames 
Focal Press 
Stoneham, MA: 1984 
122 pages, $14,95 

THE COGNITIVE 
COMPUTER: ON 
LANGUAGE, LEARNING, 
AND ARTIFICIAL 
INTELLIGENCE 
Roger C, Schank 
with Peter G, Childers 
Addlson-Wesley 
Reading, MA: 1984 
282 pages, $17,95 


BUILD YOUR OWN 
EXPERT SYSTEM 
Reviewed by 
Ramachandran 
Bharath 


A n increasing number of comprehensive introductions 
to expert systems—computer programs that emulate 
the decision making of human experts—have been pub¬ 
lished recently. TWo examples are Building Expert Systems by 
Frederick Hayes-Roth (Reading, MA: Addison-Wesley, 
1983), and A Practical Guide to Designing Expert Systems by 
Sholom M, Weiss and Casimir A. Kulikowski (Ibtowa, N): 
Rowman and Allanheld, 1984). 

But the object of Chris Naylor's book. Build Your Own Ex¬ 
pert System (originally published in the United Kingdom in 
1983), is to help home computer users write expert sys¬ 
tems that learn. 

lohn F, Sowa, author of Conceptual Structures: Information 
Processing in Mintf and Machine (Reading, MA: Addison-Wesley, 
1983), groups expert systems into three categories based 
on the kinds of problems they address: classification (such 


as diagnosis of disease), de¬ 
sign (of chips, for example), 
and decision support. 
Naylor's book is aimed 
essentially at teaching 
readers about classification 
problems. 

Naylor begins with a 
good discussion of the 
general advantages and 
limitations of current expert 
systems. He follows this 
with a chapter on statistical 
and probability theories: he 
provides the essentials of 
elementary protratrffiTy“ 
theory and discusses revis¬ 
ing initial estimates of prob¬ 
abilities in light of relevant 
additional information, (The 
technique for such revision 
of initial estimates is known 
as Bayes' theorem.) Naylor 
introduces these concepts 
extremely well by relating 
them to an expert system 
the reader might want to 
build: a program for fore¬ 
casting weather using infor¬ 
mation on current condi¬ 
tions of fog, humidity, tem¬ 
perature, etc. 

After providing this background, the author leads the 
reader through the process of developing a general BASIC 
program that can solve a broad range of classification 
problems. The process includes a BASIC program that asks 
the user questions regarding the variables relevant to the 
problem and the outcomes possible in the problem. The 
program then must be given examples of the different out¬ 
comes and of the values of the associated variables. The 
program can handle any problem that has these charac¬ 
teristics: a set of variables relevant to the problem; dif¬ 
ferent outcomes distinguished by a different pattern of 
values for the variables: and the pattern of values of the 
variables indicates which outcome would result. 

A concrete example of this abstract definition is medical 
diagnosis. Here, the pattern (symptoms) tells the doctor 

[wntmued] 
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COMFUTER COURSES: 

''Structured Progranmiiiig in BASIC* for IBM PC 

microprocessing EasentlalB** includes 
Microtrainer 2, four Interface boards, and power 
supply. 

Both are university level courses. 

TEACHING HAKDWABE; 

Micpotramer 2: 6800-based single board oomputer 
Microtrainer 68K' 68000-based single board computer 
Interface Boards: Demonstrate practical digital 
circuits 

EPBOM Programmer 

Power Supply; 5V regulated l.OA bench supply 
6800 Assembler, runs on IBM PC 
68000 Assembler, runs on IBM PC 
Classroom Logic Trainer and Student Supplies 
Write or phone for free brochures. Quantity discount 
available. 



Waterloo Distance Education 
279 Weber St. N., Unit 17 
Waterloo, Ont. Canada N2eJ 3H8 
(519)864-1340 
Waterloo Distance Education 
1061 Clinton St. 

Buffalo, NY, 

14206 


BEFORE YOU BUY 
CABLE ASSEMBLIES, 



CHECK UNDER THE HOOD! 

DATA SPEC’" cable assemblies are the very best. Each 
cable is fully shielded to exceed FCC EMI/RFI emission 
requirements. The unique P.D.T, technique, introduced by 
DATA SPEC" and employed beneath the hood shield, 
insures maximum integrity under the most adverse 
conditions. DATA SPEC™ has interface cables for all your 
requirements: Printers, Modems, Monitors, Disk Drives, 
and much more. And all DATA SPEC™ cable assemblies 
carry a lifetime warranty. Insist on DATA SPEC™ cables in 
the bright orange package. Available at better computer 
dealers everywhere. For more information, call or write: 

araTjraePGd™ 

A Dtvishir Of Alllsnn Rnsareh Ccrporstion 

20120 Plummer Street * Chatsworth. CA 91311 • (818) 993-1202 

Cop-yriiflM © 19fl4 by Alliat»C« Research COrporelleh F^teinC PND. 
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which outcome (disease) is indicated. The pattern is rep¬ 
resented by a set of variables: a 1 in a particular variable 
means the symptom that variable represents is present: 
a 0 stored means it is not. Another example is a fault- 
diagnosis problem to test Naylor's expert program. In this 
problem, the possible variables are the faults you might 
observe in a cassette recorder: no lights; tape won't move; 
unit won't record: intermittent sound: distorted sound: er¬ 
ratic speed: and hum. Depending on which subset of these 
seven variables is operative, you can determine which out¬ 
come (or fault] you should diagnose, such as the switch 
is off, the tape jammed, the tape was inserted wrongly, 
the head is dirty, or there’s a problem with the amplifier, 
(An optional extension of this is incorporated in a listing.) 
Using the diagnosis as the input, the extension offers as 
output a suggested remedial action—clean the head, 
switch on the recorder, etc.—that is, it is a two-node (or 
two-stage) classification problem. 

The second stage classifies the faults to produce 
remedial action. Readers can come up with their own ex¬ 
amples of situations that fit this general classification-prob¬ 
lem format. By finding a suitable problem that relates dif¬ 
ferent subsets of a set of variables to different outcomes, 
the general program can be used for diagnosis. 

In the course of developing this general program. Naylor 
introduces the theoretical concepts underlying the general 
classification problem, referred to in texts on statistical 
theory as multiple discriminant analysis (the problem of 
discriminating or distinguishing between different out¬ 
comes on the basis of information regarding the dis¬ 
criminating variables). By the time readers work through 
the explanations of each line of the program and what 
it does, they will have learned useful statistical theory 
related to a problem that holds their interest. 

The author explains the fundamental basis of all diag¬ 
nostic or classification-type expert systems. He illustrates 
how they are essentially a set of IF (set of symptoms) 
THEN (corresponding outcome or diagnosis) statements. 
These are usually referred to as "production rules." He 
discusses major successful expert systems, like MYCIN, 
for medical diagnosis: Prospector for geological prospect¬ 
ing: and DENDRAL, for chemical analysis. The book is 
worth reading just for this lucid explanation of the basis 
of current systems and for the discussion of making a pro¬ 
gram so specific to a particular problem area that it can¬ 
not be easily adapted to a different problem area. In con¬ 
trast, the programs Naylor teaches readers to build are 
of the learning type: that is, on the basis of examples of 
different types of problems, they can learn to diagnose 
problems in different areas. He points out that the disad¬ 
vantage of this is that such a general program would not 
be as efficient as one built for a specific purpose. 

Summary 

1 highly recommend this book for several reasons. It pro¬ 
vides a simple yet insightful discussion of extant successful 
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H Not long ago. PC Magazine called MDBS III ‘The most complete and flexible data base 
management system available for microcomputers," That’s a powerful statement. But then, 
MDBS III is an amazingly powerful software package. So powerful, in fact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It’s for appli¬ 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way—without resorting to redundancy or artificial constructs. It’s for profes¬ 
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world’s most advanced data management system can provide,MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS IIL ABSOLUTE POWER, 
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WELL GIVE'iiOU 
THEPOWEIL_ 

TOO 

lAKE THE GLCXIY 


MDBS ill is a tradeiTiark of Micro Data Base Systems, Inc. 
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ONLY 

PUBLIC DOMAIN 
SOFTWARE 


is uncopy righted, so no license fees to pay to anyone!. 
Thousands of useful dbase, spreadsheet, word processors, 
games, utilities and business programs you can copy yourself 
from our User Group rental libraries. Join hundreds of 
companies and users enjoying a wealth of Inexpensive 
software! 

RENTAL LiBRARIES FOR CP/M 
SIG/M UG (New Jersey Area Computer Club) 

216 Disk Sides ....... $125.00 

CP/M UG (New Vork Area Computer Club) 

92 Disk Sides. ... $45,00 

PICONET (Bay Area User Group) 

34 Disk Sides.. .. $25.00 

KUG (Charlottesville Kaypro User Group) 

25 Disk Sides. ... £25.00 

NATIONAL EPSON UG 

32 Disk Sides ... . .. . 

PD DIRECTORY CATALOG DISK 
SPECIAL SALE-includes CP/M, SIG7M UG & PNET 
RENTAL LiBRARIES FOR IBM PC DOS 
PC‘BLUE(NVACC) 

82 Disk Sides... 

IBM-PC SIG (Sarvta Ctara Group, others) 

230 Disk Sides ... $250.00 

^lEWTAL FOIT COMMODORE 64 

28 Disk Sides.. . .. • ■ ■ £25.00 

PD DtHECTORV BOOKLET ... £12 00 pp 

Rental is for 7 days after receipi. 3 more days grace for relurn Use your 
credit card — NO DISK DEPOSITI Mosl lormals available — even 
Apple! Specifiy Software also available for sale; $6 00 per disk full. 

24 hr, 3 minute info, recording 
(619) 727-1015 

NATIONAL PUBLIC DOMAIN RENTAL CENTER 

1533 Avohill Dr.. Vista, CA 92083 ftSES^ 

JU 


.. £35 00 
$5.00 pp 

. $85 00 


{619) 941 -0925 Orders 



NOW... 

SEE SPEED YOU’VE NEVER 

SEEN BEFORE ON THE 
HP 150 

PERSONAL COMPUTER 

HP 150 
with 

COPROCESSOR 

Precise high-speed computation. 
Enhanced with 8087 numeric data co¬ 
processor that provides up to 100 times 
the performance of the standard 8088 
CPU alone. 

Add-on cards provide analog-to-digital 
and digital-to-analog capability for wide 
variety of applications in science, indus¬ 
try, and medicine. 

Graphics capability enables HP 150 to be 
used as digital oscilloscope for real time 
signal display. 

For more information contact: 
CLINICAL MICROSYSTEMS, INC. 

P.O. Box 36-1055 
Melbourne. Florida 32936 
(305) 723-5475 


expert systems. It teaches the basic principles of statistical 
theory, production rules, learning algorithms, and so forth 
In a practical way and provides a technical summary at 
the end of the book for reference. The book contains a 
program for an expert system that is based on an applica¬ 
tion of Bayes' theorem. 

Running the program in chapter 7 helped immensely in 
following Naylor’s explanations. Also, verifying that the 
sample program produced the results indicated by the 
author confirmed that I was on the right track, The pro¬ 
grams are given in Apple II and Spectrum versions of 
BASiC. The reader with access to a different system (I had 
to modify the learning program for the IBM Personal Com¬ 
puter) becomes painfully aware of the difficulty of under¬ 
standing the logic of another person's BASIC program 
when it is written in a version that uses only single-letter 
names for variables. Naylor mentions the unsuitability of 
BASIC for these types of programs: his choice was based 
on the fact that it is the language most commonly available 
for home computers. Now that microcomputer versions 
of a more suitable language, Prolog, are becoming avail¬ 
able, I hope Naylor's next edition of the book will pro¬ 
vide micro-PROLOC listings as well. 

Ramac(imdrm Bharatk is a professor in the Department of Mam^e- 
ment, Marktin^, and Data Processing ai Northern Michigan Univer¬ 
sity (Martjuettf, Ml 4985 51. 


ARTIFICIAL INTELLIGENCE IN BASIC 
Reviewed by Norman I, Chaplin 

T he artificial intelligence (AI) invasion that was once 
predicted has now arrived. In fact, this intelligence has 
established itself in the areas of intelligent games, deci¬ 
sion analysis, and expert systems, in addition to programs 
that correct spelling and grammar. 

Mike lames, the author of Anificial \nieiligence in BASIC, 
believes the best way to comprehend the scope of AI is 
to gain experience in it. He recommends using BASIC, 
which is both widely understood and easily read. 

To illustrate different techniques, lames uses a few sim¬ 
ple problems that are repeated in various branches of Ai. 
He provides practical programs that can be entered with¬ 
out prohibitive effort from a keyboard. His BASIC dialect 
is a standard Microsoft version without special features: 
it can be adapted readily to most home computers. 

lames uses a heuristic attack on the familiar nine-square 
problem (arrange 8 numbered tiles In numerical order 
within a 3 by 3 array). He defines a heuristic rule as one 
that, when applied, tends to make the result move closer 
to the solution. With a heuristic, as opposed to an 
algorithm, there is no guarantee that a solution will be 
found. The path of the heuristic may be diverted into a 
closed loop of repeating positions. The program prints 
the board position to the screen every two to four moves 
and prints out the total number of moves taken to reach 
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a solution. Although many of my attempts ended in con¬ 
tinual cycling through a particular sequence of moves, i 
generally solved the problem in twenty to sixty moves, 
and sometimes in as few as seven or eight. 

Maim and Machine 

The opening chapter discusses "Your Computer's iQ," 
"Computer-Aided Intelligence," and "What Is intelligence?" 
in the sections on pattern recognition and speech pro¬ 
duction and recognition, lames admits that these subjects 
are too much for BASIC and are best handled with dedi¬ 
cated hardware. A discussion of grammar leads to an ex¬ 
ample of English generated by a computer. "Thinking, Rea¬ 
soning, and Problem Solving" deals with mathematical 
theorem proving, cybernetics, and human associative 
memory. 

Man teaches machine in chapters 4, 5, and 6, Man in¬ 
structs the program Aardvark to recognize animals, To ac¬ 
complish this, Aardvark asks a series of questions to build 
up Its inventory of identifiable animals until it becomes 
an expert in animal identification, Aardvark is rudimen¬ 
tary, but with some expansion it could become a prac¬ 
tical program, useful in fields such as mineral identifica¬ 
tion. 1 used it for bird identification, 

"Structure of Memory" discusses the problem of mem¬ 
ory-recall and explains computer solutions such as rela¬ 
tional stores and conceptual databases. lames fully il¬ 
lustrates the conceptual database problem with the Tom 
the Cat program, which solves the recall problem using 
a number of corresponding matrices. If you enter TOM 
IS A CAT: CAT HAS FUR: and then inquire. Does Tom have 
fur? the program answers YES, (Tom wouldn't run until 
I eliminated its bugs.) 

Language and Philosophy 

Another chapter deals with language: syntax, parsing, and 
semantics. Several pages cover Eliza, the psychotherapy 
program. There is also a listing and description of a BASIC 
program, Chat, that generates English sentences. 

The last chapter is about philosophy. Can a computer 
program be intelligent? Or merely very clever? What about 
awareness? Should the Hiring test be modified to measure 
artificial intelligence? The theme of this book could be 
summarized in lames’s words: "There is nothing very dif¬ 
ferent about intelligent programs and they can be under¬ 
stood without any difficult theory,” Neurophysiology shows 
us how small groups of neurons work, functions that we 
can duplicate electronically. Psychology, however, is so 
general that it can provide littie practical guidance. lames 
emphasizes that the third-generation software beginning 
to appear is characterized by the assumption that any mis¬ 
understandings are the program's fault, and the program 
will attempt to correct its mistake by learning the mean¬ 
ing of the new input from the user. This could be inter¬ 
preted as intelligent behavior, i loaded a Commodore 64 
with the Chat program, made a few changes, and found 

tcontmed\ 


High performance to cost ratio... 


Programming Chips? 


Phjjects develop profitahly with develcpmeni hardware /aoftwai^ from GTEK. 



MODEL 7956 .. 

(with RS232 option) . $1099. 

MODEL 7966 (^tand alone) $ 979. 

GTEK'a outatanding Gang Pro¬ 
grammer with intelligent 
algorithm can copy 8 EPROMS at 
a timel This unit is used in a pro¬ 
duction environment when pro- 
camming a large number of chips 
is required. It will program ml 
popular chips on the market 
through the 27512 EPROMS. It 
also supports the Intel 2764A & 
27128A chips. It will also program 
single chip processors. 



MODEL 7228 - $599 


This model has aU the features 
of Model 7128, plus Intelligent 
Programming Algorithim$. It 
supports the newest devices 
available through 512Kbits; pro¬ 
grams 6x as fast as standard 
algorithims. Programs the 2764 in 
one minutel Supports Intel 2764A 
& 2712flA chips. Supports 
Tektronics, Intel, Motorola and 
other formats. 


EPROM PAL 

PROGRAMMERS 


—These featuree are standard from GTEK— 
with al RS232 aaial kitarfaog porta » Auto adbct baud rata • With tr without hand- 
ehaking * Bidtrectmuat XmOCnff • CISOIR ■ Reed pin ooiixipiBnl]le ROMS • N&pa- 

sonality nxidUlB^ • Intd, Motorola, MCS86 11k ttrniBbs * fadUty fir 16 bit data paths • 
Reid (angimixfiriiiBttod bat [ntwnqit diivai--progUim aid venfy nal Ihne whOe 

Hxdingdata ■ Plngmm single byl* bkidt^a- wholo EPROM * IntoHiemt diagnokics disoaii bad 
andftr osaahic EF*ROM • Verity awsure aid arifnre ccmmanda • Bu^ * Con^jilete with 
Textool aero insartirai firce aodiEt and intogmi 120 VAC power j240 VAOSOKz avaDablel * 




MODEL 7324-Sim 
This unit has a built-in compiler. 
The Model 7324 programs all 
MMl. National and T1 20 and 24 
pin PALs. Has non-volatile 
memory. It operates stand alone 
or via KS232. 


MODEL 7128 - $429 
This model has the highest 
performance-L^rice-ratio of any 
unit. This is GTEK*s most popular 
unit! It supports the newest 
devices available through 
256Kbits. 


MODEL 7316 Pal Prowammer.. $ 599 

ftograms Series 20 PALs. Built-in PALA3M compiler. 

DEVICES SUPPORTED 


by GTEK's EPROM Prcigrainme!r?i 


NMOS 

NMOS 

CMOS 

EEPHOM 

MPU’S 

2758 

2764 A 

2508 

68764 

27C16 

5213 [2S16A 

8748 

8741H 

2716 

27128 

2516 

8755 

27C16H 

5213H I2817A 

8748 H 

8744 

2732 

2712aA 

2532 

5133 

27C32H 

52B13 

8749H 

8751 

2732A 

27256 

2564 

6143 

27C64 

X2816 

8741 

68705 

2764 

27B12 

68766 


27C256 

48016 

S742H 



UTILITY PACKAGES 

GTEK's PGX UtUlly PackagcH will allow you to s^ify a range* pf addrasaes to 
aend to tba programmar, verify erasure aud/or set the EPROM tyjM. Tha PGX Utili¬ 
ty Package includes GHEX, a utility used io g^orate an Intel HEX file. 

PALX Utih^ Package — for uae with G^K's Pal Programmera — allows 
transfer of PALASM® source file or ASCII HEX object enda TiJe. 

Both utility packages are available for CPM* MSiSoS* PCDOS,® ISIS^ and 
TRSDOS® operating systems. Call for pricing. 

AVOCET CROSS ASSEMBLERS 

These assemblers are available to handle the 0748, 8751. Zfl. 6502, 68X and otber 
niicroprocessors. They are available for CPM and MSDOS computers. When order¬ 
ing, please specify processor and computer types, 

ACCESSORIES 

Model 7123-Ll, L2. L2A. XASM (for MSDOS) ... $250. 

. (OEM QuantityH259. UfV Eiuser DE4 .$ 00. 

Model 7128-24 , .$329. RS2a2 Cables . $ 30. 

Cross Assemblers $200, 8751 Adapter . £174. 

8766 Adapter .. SlS5. 

PGX Utilities Call for pricing 48 B^amily A^pter.. S 98. 

PAUt Call for pricing 63706 Programmer .. $2^. 


UTEK 


Development Hardware/Software 
RO. Box 289. Wuv^and, MS 39576 
601/467-8048 
.INC- 


GTEK, PALASM, CPM. MSDOS, PCDOS, ISIS, and TRSD08 
are all registered tradomarke. 
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ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST. 


64K SI 00 STATIC RAM 


NEW! 

LOW POWER! 

ISO NS ADD $10 

BLANK PC BOARD 
WITH DOCUMENTATION 
S49.&5 

SUPPORT ICi + CAPS 
$17.50 

FULL SOCKET SET 
SIASO 

FULLY SUPPORTS THE 
NEW IEEE 696 S100 
STAHOARO 
(AS PROPOSED} 

FOR S6K KIT $145 

ASSEMBLED AND 
TESTED ADD S50 



FEATURES; PRICE CUT! 

*■ Ute» new 2K k S (TUM 2016 or HM 6116} RAUt- 

* Fullf suppoha IEEE 696 24 BIT EKlen<t«d 
Addreailng. 

* &4K draws only approximately 600 MA. 

* 2150 MS RAM* are liandard- (TOSHIBA makes 
TMM 20161 aa lail as 100 NS. FOR VODR HIGH 
Sf>EED APPLICATIONS.) 

i SUPPORTS PHAHTOhT (BOTH LOWEH 32K 
AND ENTIRE BOARD). 

* 2716 EPROMs may be inilillsd in any of lop 46K. 
‘ Any Dl me lop flK (EOOO H AND ABOVE) may 

be disabled io provide windows to elimlnale 
any possible conflicts with your ay item monitor, 
disk con I roller, etc. 

* P erf eel for small syalems tii>ce BOTH RAM and 
EPROM may co-exIst on the same board. 

* BOARD may ta« partially populaled aa SGK. 


256K S-100 SOLID STATE DISK SIMULATOR! 

WE CALL TH/S BOARD THE ^^fGHT-SPEED-WO" BECAUSE IT OFFERS 
AH ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

FEATURES: 


PRICE CUT! 



BLANK PCB 
(WITH CP,'M' 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 

S0995 

(S203-1 5NTEL S29.&5) 


* 256K on board, using + 5V 64K 
DRAMS. 

* Uses new Intel 8293-1 LSI Memory 
ConiroHer 

* Roqulrea only 4 Dip Switch 
Selectable 110 Ports. 

* Runs on 8080 or zao SlOO machines, 

* Up to 6 LS-100 hoards can be run 
togeiher for 2 Meg. of On Line Solid 
Stale Disk Storage. 

* Provisions for Batlery back-up, 

* Software to mate I he LS-tOO la your 
CPfW 2.2 DOS is supplied. 

* The LS-100 prevides an increase In 
speed ol up lo7 to 10 limes on Disk 
Intensive Soltware. 

* Compare our price! You could pay 
up to 3 limes as much for eimllsr 
beards, 

$22900 

«LS-100 (FULL25eK KIT> 


THE NEW ZRT-80 



CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY. AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. 

FEATURES: 

* Uses s ZaCiA and e$45 CRT 
Con iron er lor powerful video 
capa bill lies. 

^ HS232 at 1G BAUD Rales from 7b 
to 19,280. 

* 24 X 88 Standard formal (6D H2). 

* Optional formats from 24 t SQ 
(58 Hz} to 64 lines x 96 characlers 
(68 Hi}. 

* Higher densily forma is require up to 
3 additional 2K x a 6116 RAMS. 

ft Uses N.S- INS 6250 BAUD Rate 
Gen. and USART combo IC. 

ft 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
Include the LSI-AOM3A. the Heath 
H-19, and the Beehive. 

ft Composite or Split Video. 

ft Any polarity of video or sync. 

ft Inverse Video Capability. 

ft Small Size: 6.5 x 9 lirches. 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

$4g95 


ft Upper A lower case with descenders, 
ft 7 X 8 Character Matrix, 
ft Requires Par. ASCII keyboard. 


SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


SOURCE'D'lSKt $0095 (COMPLETE KIT, 

(CP/M COMPATIBLE) 99# ZRT-80 2K VIDEO RAM) 


Digital Research Computers 

P.O. BOX 461565 > GARLAND, TEXAS 75046 > (214] 225-2309 

Call or write tor a free catalog on Z-80 or 6B09 Single Board 
Computers, SS-50 Boards, and otner S-100 products. 

TERMS: Add $3.08 poBlage. We pay balance. Orders under $15 add handling. No 
C.O-D- We accept Visa and MasteiCaril Texas Rea. add 5-1/6% Tax. Foreign orders 
(excepi Canada} add 20% P & H. Orders over $50 add 854 for Insuranoe- 
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the answers from such a short program to be thought-pro¬ 
voking, The program generates ideas, which is a form of 
creativity. But is it creativity from the machine that ar¬ 
ranges the word symbols, or from the man who interprets 
those symbols? Or both? Is this machine-aided creation? 
The sentences generated by Chat are enigmatic, but that 
could be changed by programming some restrictions on 
word association. The meaningless sentences would be 
reduced by this and further suppressed by a supervisory 
censor, We could even program it to learn from human 
prose. But would we then be restricting creativity? 

if you are already competent in Al, Arti/icial Intelligence 
in BASIC is not for you unless you would like to instruct 
others. It could be a useful text for a short laboratory 
course in which the existing programs could be extended 
as exercises, or it could serve as a practical supplement 
to more theoretical material. It is superb as an introductory 
text for study at home. The programs are short enough 
that you could enter most in less than half an hour. 

The knowledge attained from these short BASIC pro¬ 
grams is readily transportable to other, more efficient 
languages, where it can become a tool for construction 
of large, more practical AI programs. 

Norman ). Cftaplin (3155 Soutfi Dr., Alfentou/n, PA 18103) is a 
retired desimer in VLSI now acting as a writer and consultant. 


THE COGNITIVE COMPUTER 
Reviewed by Darrow Kirkpatrick 

R oger Schank, director of Yale University’s Artificial In¬ 
telligence Project, has succeeded in writing a clear, 
exciting report on the nature of human intelligence and 
the implications of machine intelligence. Explaining his 
research, Schank tells us how much we must know about 
computers, what we can learn about intelligence from the 
development of understanding computers, and how intel¬ 
ligent computers will affect our world. 

Setting the Record Straight 

Schank risks distilling his 20 years of research into one 
nontechnical book about artificial intelligence. This is his 
attempt to set the record straight. Along the way we can 
iearn a little about how computers work and a great deal 
about how human beings think, learn, and understand. 
Schank thinks learning about Al research is more impor¬ 
tant for an understanding of computers than learning to 
program in BASIC [or any of the other computer-literacy 
skills in vogue), Al research has the potential to transform 
our lives through the creation of new machines that can 
do things never done before. 

Cognitive Understanding 

If we want to build understanding computers, first we must 
understand ourselves: we must be familiar with human 

{cantimed) 
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Amazing 
what goes 
into 

Macintosh 
these days. 




IMPC 
software, 
for instance. 


Macintosh and (BM PC 
software. Compatible at last, 
thanks to MacCharlie, a rather 
innovative coprocessing system. 

And imagine the consequences. 

Nearly 10,000 IBM PC software 
programs designed for general 
business and specific applications 
in real estate, insurance, law, 
medicine, banking, etcetera, can 
now join forces with Macintosh’s 
own popular programs. 

And, the myriad of IBM PC- 
compatible software adopts 
Macintosh’s many beloved 
features, including desktop 
utilities such as the clipboard and 
the calculator. 

In addition, MacCharlie allows 


IBM PC and Macintosh data files to 
be exchanged. Talk about flexibility. 

But the good news gets better. 

You see, MacCharlie delivers 
hardware compatibility, as well. 

For example, IBM letter-quality 
printers can be easily used 
with Macintosh. 

FUnhermore, 

MacCharlie 


now allows Macintosh to perform 
virtually any networking an IBM 
PC can perform. Even to the extent 
of tying in with IBM mainframes. 

In other words, your 
networking capability goes beyond 
the Apple family. 




The Macintosh Itfyboard sJkles 
right into MacChtrlle's keybcwd 
At)Oui as easy as slipping a letter 
to an envelope. 


Once you plug to MacCharfie's 
power and keyboard cords, 
you're ready to enjoy a very 
happy marnage. 


Macintosh sets snugly 
beside MacChaflle, on 
a custom-fit pedestal. 
















How does it hj^pen? As easily 
as slipping on penny loafers. 

In mere moments, MacCharlie 
combines the best features of the 
world's premier personal 
computers. 

And despite the fact that it 


turns one computer into two, 
MacCharlie adds but a handful of 
square inches to Macintosh’s 
physique. 

In short, one of life's most 
perplexing decisions—whether to 
buy a Macintosh or an IBM PC— 


can now be made with the 
greatest of ease. 

Ask for MacCharlie at your local 
computer store. Or, for more 
information, call toll-free, 

1-800-531-0600, (In Utah, 
call 801-531-0600). 


MacCharlie offers 256K HAM. wiih <i(9iM upfrade to 640IC HAM: d^k drive, and optkxtil second disk drive 



M^Charlie 

THE BEST OF BOTH WORLDS. 

MacCiarlie fe a product uf Da^m Communications, 

50 Main, Salt Lake City, Utah M]44 
Inquiry 111 

Apple ts a trademark of Apple Ctimpuier, Int Marintiah M s (radetnvk lirenml in Apple pompuier, Inc [W 
M a regritered tradetiiark of InieniaiJiitiaJ Business Machine CprpivallotL 
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thought processes before we can program an understand¬ 
ing computer Schank defines three levels of understand¬ 
ing: making sense cognitive understanding, and compiete 
empathy. Current AI research is concerned mostly with 
cognitive understanding. Cognitive computers will be able 
to iearn, reiate the present to the past, formulate new in¬ 
formation, and explain themselves. 

People understand in terms of their own experiences. 
We can understand only if our memories are able to 
change to match a situation. In a sense we are pro¬ 
grammed by our experiences. But intelligent entities can, 
at best, "make sense' of experiences they haven’t had. 
Computers will never understand us at the level of com¬ 
plete empathy because they are not like us. 

Intelligence is the ability to react to something new in 
a nonprogrammed way. The fundamental difference be¬ 
tween imitation and understanding in a system is self- 
knowledge. An intelligent system must be able to explain 
itself. 

Because AI research is a new and different science, every 
major Af project is in some sense a failure at modeling 
human intelligence. Each success shows only what is miss¬ 
ing. Ai is a steady but plodding study of the impossible. 
As it asks questions about language, reading, and under¬ 
standing, it can lead us to appreciate human qualities and 
abilities even more. 

AI research has an uneasy relationship with computer 
science Computer scientists are searching for ways to 
make computer hardware and software work more effi¬ 
ciently. but AI researchers are attempting to raise the level 
of understanding of computers. Ultimately, Schank feels, 
Ai will be assimilated into other disciplines. 

Schank defines product-directed Aj as concerning the 
technology of getting computers to do intelligent things, 
and theory-directed AI as concerning the representation 
of knowledge, learning, and human thought processes. Ex¬ 
pert systems are examples of product-directed AI. 

Language and Knowledge Structures 

Until recently, the representation of abstract ideas and 
concrete events has been possible only with natural lan¬ 
guages Computers also must be able to handle abstract 
concepts, but a system will not seem very intelligent with¬ 
out also having a clear grasp of the obvious. In a 
humorous progression of examples of conceptual errors 
in the development of an early AI program, Schank dem¬ 
onstrates just how obscure the obvious can be. 

Our memories are tuned to ideas, not words. A major 
task in AI programs is making the computer forget the 
words and retain their meanings. An understanding system 
must rely on very basic conceptual representations of 
events. The Yale Artificial Intelligence Project utilizes 
only n primitive actions to represent real-world 
happenings. 

An interesting thing about human knowledge is not how 
much we know, it's how effortlessly we recall what we 
know. One of the basic methods used to represent knowl¬ 


edge in Ai programs is the ' script.'’ Scripts enable com¬ 
puters to deal with everyday, stereotypical situations by 
using a group of connected possibilities, or "slots,'' and 
rules for filling these slots. 

But if computers are to understand more than stereo¬ 
typical situations, they must have some knowledge of why 
and how people do what they do. Computers must have 
knowledge structures for goals and plans. 

Early AI research concentrated on the outer form of lan¬ 
guage by building parsers to dissect language into its 
grammatical elements. Current research is occupied with 
understanding the of communication. For Schank 
and others, language is a vehicle rather than an end: the 
aim is to write programs that concentrate on meaning 
rather than on grammatical structure. 

In the early 1970s Schank and his students built soft¬ 
ware programs called the Inferencer and the Paraphraser, 
In order to process sentences and make conclusions, the 
Inferencer could parse, draw inferences, and generate nat¬ 
ural language, The Paraphraser could understand a sen¬ 
tence well enough to restate it in different ways, from dif¬ 
ferent perspectives. However, to understand large pieces 
of text, computers must draw inferences from many con¬ 
nected sentences, 

A computer can use scripts to make up for the lack of 
logical connections between events, but researchers have 
to give the computer methods for dealing with the world 
when it does not have a script. More sophisticated AI pro¬ 
grams use beliefs, inferences, plans, goals, scripts, and 
prior memories in order to understand. Researchers have 
seen the importance of a dynamic, flexible memory that 
changes every time it understands something- 
In the long term, it is unrealistic for us to expect to build 
perfectly general knowledge structures into computers. In¬ 
stead we must give them the ability to learn. This is the 
only way computers will be able to make connections 
across different fields of knowledge—thereby solving what 
Schank calls the "domain problem.' Computers will have 
to know what they don’t know as well as what they do 
know, 

AI IN EDUCATrON 

I suspect that first among Roger Schank's priorities is 
teaching. He has strong opinions about education. The 
issue is not how much we must learn about computers but 
what we can learn jrom them, 

Schank thinks children should first learn to read and 
write. Public schools and teachers are not equipped to 
train children for programming careers. Schank concludes 
that children are better off with no programming skills 
rather than poorly taught computer skills, 

Schank thinks that children must learn at an active, in¬ 
dividualized pace. Children must actually learn, not just 
repeat new principles. Experimentation with computers 
can provide this kind of learning. 

For Schank, education is the most important and poten- 
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Where Giants FearTbTtBad 



For five year^ NESTAR has ventured where giants have feared to 
tread-local area networking. In feet NESTAR has instiled more 
large local area networks in large institutions than any other 
manufacturer 

Soon the giants will be involved In networking and that wifi 
ensure broad industry support NESTAR’s products witf be totally 
compatible and complementary to the systems 
sold by the giants, that way you receive the 
advanced technology and responsiveness of 
NESTAR today with the comfort that compatibiiity 
with giants brings. 

Call or wnte for your copy of: 

"Executive Briefing" ^ 

2585 East Bayshore Road, 

Palo mo,CA94303* (415} 493-2223 


Local Area Networks 
For Large Organizations 

hESIAR 



Inquiry 2B2 
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Commodore" Accessories ProModem 1200 and Options AppleAccessories 


RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 




The JE232CM allows connecCon Of standard serial 
printers, modems, etc. lo your VIC'20 and C'C4. AA'^he 
switch allows the rnversiior> ot the 4 control Eir>es. Com¬ 
plete iristaltetion and openalion insliuclions Includedr 
■ Plugs into User R?rt - Provides SJati'darcl RS232 signal 
levels • Uses signals {Transmit, Receive. Clear te Send. 
Request to Send. Data Terminal Ready, Date Set Readyl- 

JE232CM.$39.95 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 



rtinuteS', 



JEB^OQM 



smm 


APPLiCATtDNS: * Sacurttv • TBlMDimnuiicallfln 

* Teacnbns • Hanihcap Aid 

* InsirihtWRialiafi • 

Pitrl Ne^ thiscripljfln Pr|c* 

JE52DCM Par Comiticitore 64« VIC-20 S114J5 

JE5Z{IAP FurAppiiil, II+, 3iiit>fe .SI49.35 


All Computer Memory 

“lloi Micron ExpansioH Kits 


IBM PC, PC XT and Compatibles 

■ ol ttip puplUfl'' BMrdS (ag. QlRidram* f Jtpanalon. 

VQUlDBddajiwKMkMial'MK. 1ZSK. 152«! Cf 256K. Tr>e IBUG4K M 
(Hnpiidalc lfic»b!Hirdi in 64.K tivto incnHiunl, Tha Krl tscimpla IdviWiJI — 
fLtil: inMrt tn? 9 - Iho J3*icivie«l SOdwtS a*K) e<rt Xa 3 g™|» 

(X BwdOi^ doinpifiw comerfilon ckKuniHilBlicn mduded. 

IBM64K (Nine 200ns G4K RAMs).S33.49 

IBM PC AT 

EkN 1(4 cWVtCQmplotS Wtlh niiui T 2 SKdyn^unlc RAMi mkI (JixiurrKnijallGn 
bf MflWfMn 

IBMl2aK {Nine 250ns l2aK HAMs^_£199.95 

APPLE He 

ExKrViBd iO-C^ufntV&dK RAM Ciud. EKpanda rm(hElp|-yltv&(]Kb#ie 
wHqh vhnI wIVi lik« IAvCaIi;:' Ftpdy an^Bnibled a3td:1c2^4td 

JEBe4... $99.95 

TRS-80 MODEL I, 111 

iiKh J(lt COTO» ccmiHetiB Wll' flight MU&SI90 1 6r4l 16H SK Oynaimc 

RAMS aiKt Oocumentallon brcwiveraion. Modet t. ISK equipped wlh Ex- 
pariaxm InlerlML-e' CMI bs CKpnnde^ Id 4B3< wilh 2 KylB. MDdd III Ctaili be 
expanded lirjm iBK Id 4fiaC usno J kks Each Kr| wh BsiBnd computef dv 
10 k (nCrfirtirrtla 

TUS-IGKS 200ns (Model III).$6.39 

TRS’1GK4 250n3 (Modal 1}. ...$5.49 

iniS^O MODEL IV & 4P 

Easvrp matldi KH CP(Ka(;d<np«ah; mlti B cL 41 S4r4-20 (SflQnal B4K Dvniiniic 
RAM« and DBfiiflirBkm diKumenMign Conwerle te6~-80 Motfal *if CCmpgWfs 
Irtan ifiK ip 64,K Ajm expands Model flPiraiii &€K1o 12BK. 

TftS-e4K-2. ..$29,95 

(CotiHfb v^uiMifli tv hvifi lariD sakotwhi axphcT iIwiwkm ip mm 
MK la 120 K} 

TRS-64K2PAL (Model IV only)... $49.95 

ta . 4i6A'i flfltti WL Oi^ ta flapanj rnwn to tZBA]_ 

TRS-80 COLOR AND COLOR II 

Easy la Inatell Kit cvnea cwapMe Mritlt B eacK 4164H-2D IZOOn^ S4K. 
LhrxiamlC RAMa and dagumenlallpn Tdr Qpnvrrt$TRS-fi(|Ct>kir 

C(jmpute 5 wtiti n, t ET F and NC ctraixfl boa*^ to .Aiao Dii*nfflrte 
1HS-SD Ookif ConpiAar II lo 64K. fioo DOS at 05-9 nxxjirBi In ulAu 
run 64K RAM on ill canixikiri. 

THS-64Kr2. .. SZt.95 

PfK}T^CT YOURSELF..^ 

^ ; DAIABHIELD^ 
Surge Protector 

Mod^^^ f * cart onlYiaga &kJKdatai»s. fi-AH 

X. »«r!antv Pawflr dlaaHjiaiiin (ina miiypwijQfKWl 

100 X 24HBi»0iw*a 

ruRt wa ' DESCHFnow_Pwicf 

MODEL 7$ 4 Sdcl^etB. Dfi/Otf S«tfloh. .$49.95 

UQD€I. 9$ 6 Sock. Super Fillers On/m Swrl^.... 159.9$ 

HDDEL ion 3 Sdct. Super Rltera, Lew Wsfl. Alarm.,. S69.95 

MODEL 1 tiJiAMS 6 Sockeia^ Super Filtera. 

AuEo. Maatef Swritcti.... SS&JiB 

DATASHIELD’ 

I Back-Up Power Source 

j Riiescl yrmi ounpuiBr ftp™ Srctfln-ftJlSk pa«** 

Ewgra iril hne [khk. Ptra ACStM la Untgrtad n PCs 
■rllh Ikvpy dlaX awrmrx Vie XT3D0 kK lad dek mamcrv 
and ItM ATMP tar mMlIt-uMf B,*aur« A tyiXcnJ cnnipfliillle 
PC For cacti at Iticae atindtryi wif be auppcrtnd kr IB li> 
SS micutwi anxr poiyei i» loci Wkiglu (ikiziXi 24 tiaj - 
I’XTSM 37,5*0 - fATSCO 53 IDE.I - MT®P KlItrLI 
PC2DD (200 Wan naUngl.$299.99 

irraoo jSM w*n ft#^lnB^. . . $J 99 , 9 S 

ATSOO (500 Wa4t FiBikial.$€99.95 

AT109 tHKI WMl HiAinfll.1799.95 



• Over SSifl ward viicabuliirv-afflTas: aSpw ihe lorimliiMt dI diore 
titan SOQ ward 5 • BuHt-'tii ^tnplillsr. spsiligv. vuiupK' oaPEntil, atid 
audw Jack * Ftflttsaies s citar. inalut^i mala voice • Pfug-iii user 
ready wlUt documenlahoii add sethpis saltware * Case size: 

X aii'W X i-3/a'’H 


Intelligent 300/1200 Baud 
PHOMETHEDS Telephone Modem with 
Real Time Clock/Calendar 

The ProModem'^ is a Bell 21(300/120C baud! intelFi- 
gent stand-alone modemi ' Full Matured expandable 
modem - Standard Features Include Auto Answer and 
Auto Dial, Help Commands, ptogrammable iniefligant 
Dialing, Touch Tone'' and Pulse Dialing £ More ■ Hayes 
command set compalible plus an additional exlended 
comnnand set + Shown w/alphanumeric display opbon. 

I^rt Hol E^BSPtiplHin Prlc* 

PM1200 RS-232 Stand Alone Unit.$349.95 

PM1200A Appte II, II+ and ^/e Internal Unit,, . . $359.95 

PM1200B IBM PC and Compatible Internal Unit...S2G9.95 

PM1200SS IBM PC & Comp, Int Unit w/ProCom Software...._$319.95 

MAC PfiC Macintesb Package. $399.95 

_(Includes PM 1200. Cable, S ProCom Software)_ 

OPTIONS FOR ProModem 1200 

PM-COM fPfoConn Communication Software)... S79.95 

Please specify Operating System. 

PM-OP (Options Processor),.. $79.95 

PMO-lBK (Options Processor Memory — 16K). $10.95 

PMO-J2K [Options Processor Memory — 32K). $20-95 

PMO-54K [Options Processor Memory — 64K).$39.95 

PM-AU* _ [Alphanumeric Display)... .. ... . . $79.^ 

PM‘Special (Includes Options Processor, G4K Memory 

and Alphanumeric Display). .. $108.86 


KEYBOARDS 


Mttsumi 54-Key Un encoded 
AIJ''Purpoee K0yl>Dard 

‘ SPST kftyiwllcrws ■ £0 fun nthori cflbiB rannec- 
Eipn ’ Lqw profile kEya ■ Features: cursor conlrulfi. 
corrlrul, ca^K, (Icxik), Function. Enter and 5hl1t kEys 
"Color(ka^^St grey ‘M l 16 ■Rnoul IrtclucM 

KB54*... $14.95 



l3''*'Lx41ii‘WK VH 






BW' APPLE™ 
Direct Rug-In 
Compatible Disk Drive 
and Controller Card 

The AOD-514 Disk Drive uses 
Shugart SA39Q mechanics - 143K 
formatted storage ♦ 35 1 racks 
■ Compatible with Apple Control¬ 
ler & ACC'l Controller - The drive 
comes complete with connactor and cable - just plug 
Into your disk controller card ■ Size. 6'1- x 3t*'W k 
6-9/1613'Weight: 4li lbs. 

ADD-514 (Disk Drtve).$169.95 

ACC-1 (CcHitroller Card)... S 49.95 

More Apple Compatible Add-Ons.,, 

APF-1 (Cooling Fsn wjrh qurge protection U ■. . $39.95 

KHP4007 (Swiiching PowEr Supply).$59.95 

JES14 IN umerio^Aux. Kfiypad hr/b)..$59.95 

KO-AGS (KEyhoErd w/Kcypod ipr ti s |!-f;i. ,..,, $79.95 
MON-t2G (13^ pr^n Monihgr ailind:|, . . . $99.95 

iE554 (BCCcI +GAK RAM brtfE^.$99.95 

AOQ-12 (S^M'HBil-Heighl QlekDiivE). ...... $179.95 

mSUL ADDITIONAL APPLE™ 
^^Plpr ADD-ONS AVAILABLE 

ARC-16K| l 6 K RAM Csrd Ipr Apple II ii J| 4 ) .,., .339.95 
AEB-2 lEPROM Burner For Appla II, 11+ A FFe] , .369.95 
jyipws copy Pt standareJ eprOMS 
2/00 2716, £m ??64 

ASSC-P (Stjper Serial Carp tor Apple II. i t A Aie.i, ,$99,95 
ADD-llc ' Hall-htf ClIilL drive For Apple $189.95 


DISK DRIVES 


82^K^ ASCII Cherry Keyboard 

■ 7-pi| pArall?! ASCiF ■ 1 l-key numeric keyped 
' Cursor keyped ' BPST niEcliEnicBl kEyswitches 
+ 4 JllumiinralBd keys ' 2S-pin header connector 
CoKif (flhite ' Sum 18*1, x € 'x n/y x 1 "h "H ’ Spec 
ineCudsd 

KB&SOt,... a^eoavaH}, ,,, $29.95 


Apple Keyboard and Case 
ibr Apple II and II-F 

Keytxiard ■ -es Keys ■ iS-Kcy keypad ■ Dirijcl tor>- 
rrBcJior> with IS-pm ribbpo connEdor -^^ipeclpl 
Functions < Size: Hifl. x Blt'W k 1 Ir'lN 
Case: Accemmodates K3-A€3 ■ Pop-up lid For easy 
access ■ RtS power supply and mnliiarbciard too 
' Size: 1 k T &"D x 4k( 'H pnee 



Documentation ' $ 
fnefuded ' 

MR51S [MPI 5% “ SS fuil-ht.).$ 99 95 

RFD4B0 (Hemex 5 ^" DS Full-ht).S 109.95 

TMt 00-2 [Tandon 5 ^ " DS tuK-ht,)-S159.95 

FD55B [Teac 5^" DS half-hl).$149.95 

SA455 [Sh ugart 5" DS halt-ht.).,,. $159 95 

FDD100-8 [Siemens 8" SS luii-ht)..... $119.95 

PCK-S {5tii" Pswe r Cable Kit)..S2.9S 

PCK-8 (S ' Power Cable Kit).. $3.95 


UV-EPROM Eraser 




KB-CA1 Apple Keyboard and Case (pictured above). $134.95 

KB-A 68 6 S-Key Appie Keytward only.....$ 79.95 

EAEC-1 Expanded Apple Enclosure Case only,^ $ 59.95 


POWER SUPPLIES 


Rnver/Mate Corp. REGULATED ROWER SUPPLY 

- Inpue. 105-125/^10-250 VAC hI 47-83 Hi ^ Unp feguEation: *0.054)h ■ Thrae 
mounting surfaces ■ Overvollege txcleciton ■ UL recogniied ■ CSA certi5ed 


[ 8 Chips - 21 Minutes I 


[ 1 Chip -15 Minutes 







£MAS/fia 

eiA 5 / 6 C 


3 V® 3 A/&V^t 2 .&A 4 ?h*L x 4 'W xEiktl 2 »br$ $ 29.95 
5V«6A/6V«SA 5^-LK4VyV*2ifc-H fl lbs $39.95 


KEPCO/TDK 4-OLrTPUT SWITCHING POWER SUPPLY 
»IdepJ (br disk drive needs of CRT terniinab, rnlcrocoriiputerfiand 
video games ■ input: 115/230VAC. M/GjOHi ■ Output. !■ 5V e S Amp. 1 12V @ 
T .8 Amp, +12V e 2 Amp, -12V S 0.5 Amp ■ UL recogniied ■ CSA OEriiliadI 
* Size: 7»fc’L 1 6-3/1 6 lV X ■ lAteighr 2 lha. $ 59,95 each OT 

MRM 174KF.. .2 for $99*95 


Sm Our New IBM 
C^nununi'catlon* 


Switching Power Supply for APPLE IL 11+ & //e™ 

■ Can drive lour floppy disk drivea- and up lo eight expansion card? 

■ Short circuit and cvedoad prelection ■ Fits Insdde /^ipte computer 
- Fully regulated +5V @ 5A, +12V « 1.5A, -5V ® .5A, -12V @ .5A 

■ Direct plug-ln power cord Incfutfed > Si;*: 9*"L x Sl&'W x S^A'^H 
*Weight:2lb3. 

KHP4007 (SPS-109).. .... $59.95 



4 -cmannel switching power supply 

' Mlcrd[)yoces$o' mini-carnpuiar, termmal, madlcad aquipeietil ahil process 
corrtrol gppliqatlong 'Input: gO-lSOVAC, 47-440l-!i -OulpUl: +5y[?C @ 5A. 
-5VDC a I A: +12VDC 1 A. -1ZVDC 0 1A ■ ilne reguiatlons: +a2'!Sj ^ RHppla: 
30niV p-p ■ Load riMulallOfV. ■' f% ■ OvercigrrenE protflclipn ■ Ad): SV maip 

-.. ... 


OUlpul ■ 10% ■ s«ie. x X 4-1&/16-*H ' ^ght: 

FCS-604A. 


,. $69.95 


IBM PCXT EQUIVALENT 130 WATT POWER SUPPLY 

UPGRADE YOUR PCI 

■ Input: 100V-130V/20QV-260V Boleclable @ 47 to 63Hi ■ ChJipul: 
+ 5VDC ^ ISA, -SVDC « O.&A, F12VDC @ 4.2A, -12VDC « 0.5A 
- Plug compatlbte conneclOfS * Rls into I0M PC * vifeighi: 6 iPs. 

IBM-PS...$169.95 


H£OUIR£S NO ADDITIONAL SYSTEMS FOR OPERATION 


PrpgFDtas and unJldiriK EFROMi ‘CtiDCka ICX prCiptirly EfEBMl 
- Fnii.]Ln4os PROMi or ' L'Oflili rtnia in RAM 1^ KUvhHbAid ' Charig^A 

ciBUin HAM bv keyixxarcl ’ Loads RAM trom ai eenOM ^ ^ RaMb can tw 
Mliid kir olfli^ mio'pi’rDcxsspt dmrtBcvniEfil ■ C€tal|Sar«S EPROMl- iQi 
conient dlfefBncfls' Copies EfteOHa 1 1npul 1 1 5vAC @ KHr' Assnmblisa 
and teatfid ^ Size 1 SHfL t Bh'D x 3'4"H' Wt. lUs ^ ^ 1 e Module Ittckidflil 


JE664-A EPROM ProgiMinef , . . 


. $995,00 


dEEE5,fl533ZC INTTEAFflCE OmiWi - This opWri 

amsfi ta OieJESEX'aHAM, arfPwTtd unipulef Id nwilpuiane, sti>r« soewara- 
kx FPnOM lo »nd kom Dto .!£^4. Sa:ingXe EiiTigrArfi liatefl iS Supplied In 
VBaSiC 1v Op/m copipi^ra - Oocumentalron prowidodlo adapt ihe snIlwHD 
ID plhpr cptapuHrs wilh an RSZ32 porl' Speca a^OD^ud. a-bltwxd. odd 
purih|/ wilh S ^op dha ' AssEmfctao oral leslad ■ 2715 Modi^ tnCludad 

EPROM ftogiBiirinier 

JE664-ARS W7JE665 Option. _ $1195.06 


JE664-ABS COMMUNICATION PROGRAM 
For IBM-PC or XT and Compatibles 


$10.00 Minimum Order — U.5. Funds Only 
Callfornfo Residents Add 9^1% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send 5 .A.S.E. far MontMy Sales Ftyerf 


Spec Sheets ^ 30c each 
Send $1,00 Postage tor your 
mE£ iSBS JWMeCO CAlXtOO 
Prices Subject to Change 



Fi^fld Ordfli ilocUoPlea' Waridwld€ 


ameco 


ELECTRONICS 


VJS4* 


1356 SHQREWAY ROAD, BELMONT, CA 94002 
4/0$ PHONE ORDERS WELCOME — (415} 59Z-80B7 Tetex: 176043 


■ FflsE cnmpilad BASIC prParUti ■ Eaa^ iD ua«. tnent.... .. 

PtsfWHDt^OUdiilfl-VlewdamlnHEXafid ASCH N£WI 

nta JE£d4-AHS Cfirnmuiuciaikta F^ogram ^as-written tor pLwk inlattscir^ 
bfltlUflBnthia JE@£4 ARS B^QM Ptpgr a rnmfer and Ibe EM-PC CPmpilter flWt 
oompartltitBa Menu-tJPVBn program Jillowi ttssr ip Lpad xnd S™ EPROM 
dfllp id and Irom Ihe fpmpubar pr Iteppy dish. Data snlerBd by IPti r 
can bfl'•iVlWd flr Mq-i ^ A^ll toroiaaf HnnlBd hnfp-cppm tod also [ 

Ml both h)«iiBlj& Program ia NSbeI kx hewng archtwflol mMeUxr EPfiOM* gti 
disk. Thr program is PATripaliblD tar all EPROMs iaied WlP ItiE JEE54 
CcmpiXer' raquirflmcntl^. IBhLPC. Xr tnr nq | wiffi al IdiuI 12BK. RAM aJid Pda 
MriM port O^wtal. Ow paraltol pod Iv prlnle< 

JE664-ARS-CR.... S49.95 

jeSSA-ARS CcimfTiiiiilcatiain Pr ug i M ii DrSh MHf UMr'S Ipalfucllorm' 

JE664-CP CABLE....$29.96 

Catilfl far 1BU,Pe Tn JEli64.AJlS P^ram f5’ Shriehtod CBbla t CotWMiQqll 

JUMPER lPto«toi4lilv3 FRHJLES - ,/urnpwi iF^nKinjAHVl 
1SX. :i2K, and &tK LPRDMa. ^aae apecilV EPnOM Bfid indniAsaurar 
JUMPER tPefWWMIU'li MODULE ■--514.SS 


Erases ED EPROMs. Er3S*Sup(o6ch*F?^wilhm 21 inmulE3(1 chte 
In 1S rfiinutesl. Mpiet^inE oonstan! Expesure rfiSlPnCd Ot one Indi. 
Special conclgdhffi Ibam linBr eliininatEi StaNC nuilO-UI^ EkJlII-m 
satety lock ICi pravcnl UV exposure, Compaci - only 9.DCI1. x 
3.76'W X 2 eon Complete with holding Iray kw fl Chips 

PE-4 UV-EPflOM Eraser...... $74.95 

UVS-HEL Reptecement Bulb.... $ 16,95 


JE6e4 EPROM PROGRAMMER 


:rBK, I 

rer / 
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CQMPuTm 
^ir»1*rrinnGutr*rti»a 
Vi-CtWiDE ipNiriih 
1 * dlfl- lll'l.S' Ihiapinnl iJ 
irlu.'-^ I" -mThT 

CDN DITICm If lin Mir PHEF! 


miENm.T sianicE n « eriehdlv price 

friendly Computer Center, Inc. 

'f3S1 Coney Island Avenue Brookiyn, Mew York 11230 


C.1T0H PROWRITER 

ALL AVAlUiLE w/KUI. iOM 

7500 105C.P.5... . 

asto 120 Q P.S. 

15 S 0 IM C P S - IS' 4 « M 

esooieccps. sfiEuao 

STARWRITIR 

F lO-fOP tWBOO 

A-10-20. 479.00 



10 HARO DISK SVSTEM 
PC 2s&t<, 

10 MEG W71 DS FLOPPY 
m MONO CAflO S. MONITOR 

$3249 compleiQ 



DISK DH1VES-FDR IBM 

Teac '^hi.osyoo. no 

Pans 2000 l&M I4| 


ADD ON BOARDS 

FOR IRM 

AST SiJt Pack Plijs64K 2«JM 
Ouadram Expanded Qindboard 

w764K , 759JW 

Hercules Graphics Board . 319J[H] 
Hercules Color Card w^Pgraliei 

Pori. ! 79 jOQ 

Koala Speed Key Sysiem . l48JDa 
Mouse SysEents Mousiq w 7 Mo use 
w/P.C. PaiPl and Meoue 159X10 
Hayden Saragon III Chess. 54.90 
MIcrosoH Flight SIrnulalor 1137JO 
Hayrjen Saragnn III lor Mac 39 JO 

Oe Base HI.349110 

Frarncvroilc. 379.00 

SYMPHONY.CULL 

Star Acaonling Parlner 2 . 7401)0 
liVordslar^DOO. 3«D0 


PRINTERS SPECtAU 
OKIDATA 

MicrDhrie& 4 -l» 0 QCP.S. B 0900 

MicTDltne02 120CJ^S 225JQa 

Mjaoline 92 . . SbS.tn 

MiccoliF>e 92 w 7 Mac 
Comitatibie . 45900 

Micf aline 93 5891)0 

— SUPER SPECIALS! — 


TOSHIBA 

New Toshiba-1540 699.00 

TDshiha-1351.1249113 

Juki 

Juki-6100 . 579.00 

Juki>E30O.cUi 

Juki Tractpr 6100 109.00 

Hew Gemln SG Senes. Oil) 


MDDEMS 

Hayes 1200B IBM 379in 

Hayes 1200 FIS2^ 4»JU] 

Hayes 300 HS232 IOOjOO 

Mrcrcmcden HE 355.00 

HAYES300 -for He mm 

ftew Hayes 2400 ,. , car 

PflENTIGE POFCDM 

1200 Ejtlernal 34903 

12Q Iniernal . . 3Z900 

CompuServe Slaner Kit 2B.B5 

The SnuTce Glaher Ki1 CALL 

Grappher Bulferd Plus UK 
w7cable . . 149110 


LEHEfl QUALITY PRINTERS 

CMC TIME SPECIALS Mireo QuAstnr 
C1T0H — leading Edge 25 epa 

15' DasFWIiEd 


C. nOH Traclor. 


12001 



PvripAenli Hy App^le 

Apple Drive He 1289 
Apple He Mouse with 

paint.189 

Apple 11s Mouse with 

paint.$139 

Apple 1300/300 Baud 
Mbdem . 10 

APPLEWDRKS lor Ns nr 
He 1219 

Apple lie Profesfflonel System 

• Apple lie t2IK Computer 

• Applf Dual Disk Orlvs 
w/conItoHer'card. 

• Apple Extended 90 cblumn 
Display Card. 

• Apple Mopitlor II -1?" litt'greerii 

• Pro-Ons Qperahng Syslem 

SpedaE 11439 
Appie tic with Monllor and Si a rid 
Mec -ttftiiia Spedal 1^5JD 

Macirrtpsh 513K wllh Imagewrilsr 
Special J2B49 


MONITORS 

Priiicetorv HK-12 Graphics. 45909 
New Amdek Calnr 300. 26903 
Amdek 31QA .ITSJB 


TAXAN 

71151?' Grpert 11901 

Tli6tr Amber 12901 

T127 13 Green IBM I490I 

1122 12 Amber I B M I5O0] 

210Ft G.B Cbkir 25903 


FOR MAI DRIERS: $cnd Monty Order. Iljerilifid QinCls. Meskucird VISA qbdiy Acceiried Add eetllTUCed pnce lUf 
^Ipfung, tBndlki^ end itituramx WE WILL SHIP D)HEftS AT THE ANeAtlSeil PflCEl BtlJUUHTEEe UKTI X. B 

Pfpw W a rSfllS'lWHl tr^demiM^ m AfifUa Cwntxitn, kic. Itu la ■ roQlilmd Irodsmirtl Of tninniltonil WiEinaBi Mkchlntw., 


rochhcncALi IJ 

rtJtLFHEE 1' 

ri^UlbEBini 


(718)252-9737 

Friendly Computer Center, Inc- c 

I30t Coney Island Avenue SrocsKiyn New York 1l?3Q ^ 


COMPARE AND SAVE 


Sp 


COMPUTERS INCf 


COMPARE AND SAVE 


W£ SHIP 
OVERSEAS 

TEL: (415) 340^10061 

851 Burluuay Road No. 303 [ 
Surlingarne^ CA 94010 
U.5.A. Telex; 470477 Monsl 

ACCOUNTING 

lUS -GL/AP/AR ea$295 
Peachpak 4 249 

Open Sys. ea 399 

State of An ea 399 

BPI AR/AP/GL ea395 

Great Plains Software ea 479 

HOME & RECREATION 


WORD PROCESSING 

Word Star 2000 $264 

WordPerfect 4.0 262 

Volkswriter Deluxe 169 

PFS; Graph 84 

PFS; Write 84 

Easywriterll 195 

DATA BASE 
MANAGEMENT 

Knowledgeman 275 

dBase It 286 

dBase III 369 

Friday 179 

Pfsr File report pk T82 

R; Base 4000 296 

Quikeode n 155 

Infostar 282 

SPREADSHEETS 

Framework 369 

Mdltiplan 124 

Supercalc 3 199 

Visicalc IV 172 

Thinktank 109 

Calcstar 87 

TK Solver 269 

Payment: MasterCard, Visa, COD, Money Order or Check. Pur¬ 
chase Orders welcomed from qualified institutions. Prices subject 
to change. No surcharge for Visa/Mastercard. Shipping UPS sur¬ 
face per item $4.00 within USA. Calif. Residents add sales tax. 


COMPARE AND SAVE 


The Print Shop 
Bankstreet Writ. 
Dollars & Sense 
Fit Simulator 
Pacemaker 
MindProber 
Mastertype 
Zargon If 


34.99 

49.99 

64.99 
35.00 

23.99 

36.99 

29.99 

16.99 


SPECIALS 


Sidekick fprol 

37.99 

Sidekick lunprol 

54.99 

Turbo Psk: 

74.99 

Pascaf-Tutor-Toolbox 

Taxadvantage 

49.99 

64K/9 chips 

25.99 

Paperback Writer 29.99 

Executive Writer 

54.99 


BOOK REVIEWS 


tially beneficial application of computers. Schools should 
be paying attention to computers not because they will 
take over our lives or because everyone has to be a pro¬ 
grammer but because computers are part of the solution 
to education problems. 

The Future 

Computers will be really useful to the average person only 
when they can be used with no training at all. Schank sees 
advisory systems in areas such as finance medicine and 
law becoming available within the next few years. Sophis¬ 
ticated learning systems, with cognitive abilities, will be 
available within a decade. Schank says. And within 50 
years, he predicts, there will be integrated world-knowh 
edge systems capable of learning about new domains: 
their most effective role will be as librarians and con¬ 
sultants, figuring out what we need to know about a sub¬ 
ject and the right way to explain it to us. 

AI may change the way we look at ourselves. One of 
its by-products will be the opportunity for an informed 
public. People lack the information they need because 
they don't want to appear stupid, bother an expert, or pay 
lots of money for advice. In the future, people will be able 
to obtain expert advice of all kinds, easily, quickly, and 
inexpensively from computers. Of course, we should 
evaluate computer advice as carefully as we would that 
from any other advisor with a stake in our decision. 

Criticism 

Schank is best, and worst, when hypothesizing. He has 
made a career out of playing mind games, and most of 
those he presents are fascinating. However, he occasion¬ 
ally slips into an overly optimistic view of computers and 
the future. He says that machines will take over the most 
unpleasant human jobs and will provide people with the 
information they need to run their daily lives. I think this 
will be more a function of what people seek rather than 
simply what computers can provide. 

Audience 

The Cogmtive Computer is not for those people who are in¬ 
terested in the engineering behind A! programs. Schank 
does not include details on how AI programs go together, 
what languages they are written in. and what kinds of hard¬ 
ware they run on. His contribution is to put thinking com¬ 
puters in perspective and show us where we can go with 
them. 

It is a credit to his science of understanding how humans 
understand that Schank writes with such clarity. He dem¬ 
onstrates a genuine concern for how computers and their 
Al software will affect human lives. Schank has a healthy 
perspective on scientific progress: he doesn't believe that 
every aspect of human thought can or should be modeled 
on computers. ■ 

Darrow Kirkpairkk is an applicatms engineer al Development 
Associates Controls (FOB I049. Carpinteria. CA 930I3). 
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Ifoucaabuya 
less expensive diskette 
and not save a thing. 


One can understand the temptation to buy a less 
expensive diskette. 

Rather than a Dysan® diskette. 

After all, the less expensive diskette is probably 
almost as gocxl. And should you run into a bad one, 
well, it didn’t cost that much, anyway. 

Right? Not quite. 

■feu see, a less expensive diskette is by definition 
less diskette. And the few pennies you save are worth 
a great deal less than what you have to lose. 

Namely, your data. 

That’s why it makes more sease to spend a bit more 
for a Dysan diskette. 

Every Dysan diskette you buy will record and 
retain all your data all the time. 

You can be sure of that because every 
Dysan diskette is certified 100 percent 
error firee and backed by our lifetime 
warranty.’ 


So next time you’re tempted to buy a less expensive 
diskette, ask yourself this question. 

Can you really afford it? 

For the name of the Dysan dealer nearest you, call 
toUfi-ee (800) 551-9000. 

Dysan Corporation, 5201 Patrick Henry Drive, EO. 
Box 58053, Santa Clara, CA 95050. 


Dysan' 


Inquiry 131 


Somebody has to be better 
than everybody else. 


■ Vthrranty^ details att i nsitk- Dysan box. 

Dysan is a registered tiademark utDy'san Corporal loti. 
t> 19&5. Dysan Corporation, 
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Give people the tools they need, 
and there is no limit to what th^ achieve. 


Announcing the first major 
breakthrough in wordprocessing 
technology since WordStar, 

Now, state-ofthe-art 
comes easy. 


Introducing WordStar 2000, a totally new 
word processing program from the makers 
of WordStar. 

WordStar 2000 removes all limits from 
word processing. From what you can create. 
From what you can achieve. 

Because WordStar 2000 lets you do 
everything. 

Easily. 

From windows, to undo, 
to spelling correction, WordStar 2000 
does it all. And more. 


WordStar 2000 gives you the works. 

“Windows” allows you to work on different 
documents—simultaneously. “Undo" lets you 
replace text you mistakenly removed. A built-in 
spelling corrector checks and corrects mis¬ 
spellings from over 97% of the most commonly 
used words. 

W)rdStar 2000 also has a “typewriter 
mode” to fill in forms or envelopes easily. Plus 
“format sheets’’ which give you ready-made 


headings, tabs and margins at the touch of one 
key. It can even create and update footnotes. 

Finally, a truly integrated 
_ word processing system. _ 

WordStar 2000 goes well beyond words. 

It comes with a built-in five ninction math. A 
built-in mail merge enables you to mass produce 
form letters. Get our special Plus package and 
you also get a built-in mail list data base that 
allows you to create, update and sort your own 
mailing lists. Also a built-in indexer. Not to 
mention built-in telecommunications capabilities. 

All integrated together, so you never have 
to leave the program. 

The only word processing program 

that interacts with yon on your level, 
_ whatever your level. __ 

Before we created WordStar 2(XX), we studied 
the way people worked, and thought. We also 
drew from our experience with over 1,250,000 
WordStar owners. 
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As a result, the keys you 
press are the keys you’d expect to press {“c” for 
copy, “p” for print, etc.). You may also use your 
computer’s function keys. Menus have been 
uniquely designed for easy access to all functions. 
And MiaoPro’s exclusive “tutor-in-your- 
computer™” makes learning fast and fun. 

WordStar 2000 is the easy word processing 
program you’ll never outgrow. Of course, the 
original WordStar and WordStar for PCjr will con¬ 
tinue to provide substantial and proven word 
processing capability for those with more modest 
budgets. 

See your local MiaoPro dealer today or call 
(800) 227-6703 [in CA (800) 632-7979] for the 
dealer nearest you. 

So you can remove all limits from what you 
can achieve. 


WORDSTAR 


Now availabte/or fBM PCVAT^/XT^ and compatibles with B56K 
RAM. Upgmde/rom WordStar h WordStar2000 through your dealer, 
or call MicroPro Customer Update (800) 227-5609, 9am 3pm PS.T 


Now there are no limitsT MicraPro. 
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I wenr roloQh ot rhe m 0C,-550 

rieitf eta'/' 


Mfhot HoMnd moci? rrK^oftmvOe^ rh^ 
&lf Sodbfini^ Oyre t>M 3 QQ/iin^ 


Sanyo 555-2’s 


A Custom 
System For 
Less Than a 
Clone 

IM 

Tine 5ils/ier Fox, wiK run mosr csf the 
besC-ielling programs for the IQM-PC Hke 
the PF5 Vordaor Mulnplon. dOASC It 
Flighr SimulQror. otKJ Lotus 1.2.^ 

0ur rhC' basic Silver Fox gives yoi^ more 
hoH#wore than other 3066 systems includitsg 
256Kof RAM 4 video ourpuft. o 12' hrgh- 
resolm^ofi monitof □ luit 25x60 cfcpiQy 
and o superior keyboord wirh □ big ref urn 
key 

AJso included os srondofd egui pmenr is 
the b«f free software bundte If! the thU5jne$4 
Including- 


MS-OOS 3 11 
Cotof BASIC 
VofdIsfQf 6 3 
SpeJI 
FILfDASE 
CoScStar 
PD Dish 


HAGEN DOS 
G^DAilC 
Easy Wrner 
Moil Trotk 
PC File III 
Gofnei Grop^'iiCS 
05 ToiOf 


But the big feature the IDm-PC cDfid its 
' clones coo'T m>otch is the Silver Fox 1 b 
tnegobyies of sroroge Even though the 
Silver Fox dnves Con store more ihort twice 
os much mfornnofion they con ofso read 
I ond write to stcmcford ibOftL 33DK and 
3bOK fonmors. 

Oecouse the Silver Fo* is bom on d 
I foroItvovromoiedlirie jnfopQn, itissimpiy 
more reiioble fhon PC s that ore ossembled 
byhorsd 5o we bock eoch Silver Fox with o 
limited one year warranty. 

If you didn't think your 

$1097 

would buy you rhii much c-ompuief simply 
dipl 

1-600-FOI\AFOX 

Ortd leove your nome ood oeWrea or the 
beep. Well rush you out Sitver fox coiofog 
ihor wilt tell ypu how it con 


PRINTERS 


X 


Epson FX‘60 

Epson 

BX-60FT 

Tally Spirir 60 
Qddoro 92^^ 
a-^fdora 93^^ 
O^rdofo 64 

5w<Sl30ofT 

^Bfi^SlOO off 
S254 
£125 off 
1210 off 
. Coll 

Star SG-10 

S229 

Sfor SB-15 

£599 

OaraprodDctj 
6050 'loaded" 

£1344 

Tolly 160L .. 

£569 

Panasonic 1091 . 

£296 

Toshiba 1340 

£695 

Toshibo 1351 

£1196 


LETTER QUALITY 


Powertype _ 

. £299 

Juki 6100 ... 

. £369 

Juki 6300 . 

. £719 

Silver Beeid 400 

. £249 

Silver Reed 300 

Silver Reed 550 _ 

Silver Reed 770 

NECs ... 

£299 

. £409 

S724 
.. Coll 

Dolsywrirer 2000 
Diablo 620 

Diablo 630 API . 

. £824 

£715 
. £1499 


i 

* More Free Soft wo re * 

Along with Gill the free great softwore you get with o Sanyo MEC 
550. Scorrsdole Systems rncludes 3 exfro dusks with tlj OS Tutor- 
feachesyou everything you need loknow obouf the Operoiing system 
right on yout system (2)15 gomes for the Sonyo 550 - o 42^ (retaill 
voiue. 03 Dotemote on oppointmenr keeper with a perpetuol 
cGlendof (4T' 15. Manager Allows ycxi fo change (he srrucnxe of 
eitJsting InfoSioj files (5) PC File. (6) 1D pH>blic domain gomes fT) 
tfiognosnes ond urilitiei ond t6 3 Sketch • A grophics/drowing progrom 
written m krnyo Color Grophio OASiC 


you pipn to purchase O Sonyo MQC 5 55-3 oi ovngle drive MDC 550 2 
fouve mode an exceilem ctioice The Sanyo MflC 550 seties iii ihe 
owest priced 6066. MV DOS sywe m bar none Wus wnh the simple drive 
55D-2 systems you recurve MS DOS 2 11 Sonyci CoJor Gropnics [JASIC 
Wcfdstor 33 C^Stor ond Easy Wnter 1 

With rhe 555 2 syiiertss you oilSQ leteive youi thmee ol DoToSto? 
‘epoftSrof SpeliStor ondMotiMerge orEosvWinerlt fosvMailer Easy 
^lannef ond Easy Filer 

We hove sold more Sonyo microcomputers rhon ony nrher deoiet 
•n Ihe Umied Sroies Our puces hove also been the lowest or among 
■he lowest m the country and ore presentl’y too low to ocMvtise 
But we wouldm hove became rhe lorgest Sanyo dealer m (he 
.ounftyif oil we oPfered was I □W'prices ^e include rtiorp ireevofrwcjre 
■hem crther dealers we con irtwoK boards or extra memrotyforo modest 
horge and we ifock reterersce monuols fer otir cuuomers 

Out soles staff knows the Sanyo system becouse they use Sonyo 
rompufers theimselvei ond unlike rgithers- who sell (he Sanyo system 
we re ofiauihoriied Sonyo servicecenrer wirh fethicinstof+ Ifyoupton 
JO buy Q Sonyo give ui o cgH we 1I offer you a greoi price ond o great 
de<il mote 




Columbia’s 

I If you'fe looking for moxirnom comporibility 
I minimum prices ond ntrrionwide service, you 
I should consider buying c Columbio from 
I ScotTsdoleSysremi Eoch system comes with a 
I huge software bundle including MS-005 2 1 
I Bouco. Perfect Voter Perfect Cole Perfect 
I Flier Perfect Speller fost Gcophs. Home 
I Accountonr Plus Spoce Comnrvondeis ATI 
I Tuforioh. and TIM IV Ve hcrve fhe lowest 
prices on atl Columbia computers including 
the new 423Q desktop with 256K 332u 
I porroble with o built'in 9" mortiror Your 
choice 


$1698 


While they last 
complete systems 
Sanyo 110O’s 


Ouf lowest ptHie ever on a complere dijal 
dnve system. Each ZSO bosed'Sonyo 1 iO system 
■nclud>^ buHt'in 320K (lotmarred) didr drives a 
coofingfoft o butlun f 3’ 25x30 green phosphor 
monitor ■ O potoliel pc»n pnd a serial port and o 
^eop keyboard wfrh 15 speciol function keys 
fenobledunde* bofh VardSrof ond E)A5ICI,r and 
Q buliT-in palm resi 

Plus eoch system comes with CP/M Sonyo 
DA5IC and o complere MiooRo senes of softwore 
including Vorditor 3 3. MojIMerge.. SpellSto#. 
Dat^tor BeporrStor ond CdlcSror Ve prerey 
each syyem ond theyte backed by over 75 
service centers nationwide 

As someone who wrote us pur it, My local 
dealer soys you couldn't pjossibiy sell this whole 
package for 4666 because he seHsthe Vorditor 
atone for 44^5 

Veil the local deofer a pomally correct 
becouse while They lotf we re selling the whole 
pochoge for 


Coll 8-5 Mon.-Fri. 

A 

We participore m orbifration for bihiness and customers through rhe Deiter 
BumoettDureouof Moncopa County 


5iniC£19B0 


ppoir 

I ore fot cosh ond include a 3% dlscouhf We sell on o Net 30 boys to Fortune 120D ] 
componiesond universi ties No C O D's or A P.O s P O -'sodd 7% 'Viso. Mastercoid odd 3%. 
Ar residents odd b% Prtces sut^ect to change product lubiecf to ovoitobaHiy 
Personot/compony checks foke 3 weeks ro cleor AU ttems listed ore new with J 
monufocrurers wartonty, 0-30% restoditng fee for returned merchondise Shipping extro 
products ore F.0.3, point of shipment. Softwore is not worronried for sudobikiy. Registered | 
I trodemorks: Televideo-Televideci Systems, inc , Silver FokTM HAGEN-DOS-Scotisdole 1 
I Systerns. Lrdt Commufer VIsudJ Compuier Incorporofed ' 


Houstin Instruments' 

DMP-29 S1795 

OMP-aO S745 

OMP-41 S2340 

Lorher models colN 




$848 


Altos Systems,. , big discounts, iocal installation 


\ / 

ScoltsoQ I e Syste ms w i 

617 N. Scorrsdole Rood. Suffe B, Scomdole Arizona 65257 

“( 602 ) 941-5856 
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IS IT SICK TO 
LOVE A PRINTER? 

It you iove yCkir OkiCfQlo 93 Or Epson FX BO 
don r read ony further becou^ the n:ew 
OtympiQ HP li Toied Oi fosrer n noticeobly 
guirer. and hos o near letter qudIiiv mode 
thoT IS much iuperJOf to onythlng in itspcice 
•:I055 

Plus unitke the Okhdoro or rhe Epson rhe 
Ofympio Carnes with odjustobie irocfor 
(os wetl os friction feed) os srondord 
equipment The uocfor fee<f n the puih 
type ond the nP has o rear bar so thor ir 
works grecir with coniinuouj forms 

The NPuses JGftdofd Epson rype ribbons. 
Comes with rhe guoliiy ihor hen mode 
□lymptQ □ world l€^ei in lypewnters. ond 
s bocked by norionwide ierwee: 

ToquorePCmogozine The(NP>prinrer 
n 0 sure rhino if it folk irwo your price range 
and even I it dcsesn't it moy be worth 
considering 

If you're convdenng the purchose of on 
Oisidoro. on Ep 4 on. or even a Toshibo gtve 
tn ocoll ond let uisend you cm octoEil print 
sample from rhe Olympia HP otkI odckrionol 
informotion 

Decouse iF you were to bijy on Epson 
fX-60-^ or on Okidoro 92 with fracrots or 
The lowest edvemsed price onywhere you 
would be poymg obour 4100 more for an 
inferior pnnier Scoftsdole Systems selk rhe 
Oiympro nP with o 1U shielded cable for o 


$344, 
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EVENT QUEUE 


April 1985 

• BUSINESS SHOW 
Business-Expo, various sites 
throughout the US. This 
show features exhibits and 
services related to office 
technology. Contact Interna¬ 
tional Business Expositions 
Inc. 200 East Northland 
Tbwers. 15565 Northland Dr.. 
Southfield. Ml 48075-5378. 
(313} 569-8280, 

• ROBOTICS. MATHE¬ 
MATICS. COMPUTER 
LECTURES—Robotics Lec¬ 
ture Series and Colloquium 
Series. Room W-117. Mathe¬ 
matics & Science Building, 
Montclair State College, 
Upper Montclair, NI. Month¬ 
ly lecture series featuring ex¬ 
perts in computer science, 
mathematics, and robotics. 
Contact Gideon Nettler, 
Department of Mathematics 
and Computer Science. 
Montclair State College. 
Upper Montclair, Nj 07043. 
(201) 893-4294 or (201) 
893-5132. Af?ril-May 

• INTELLIGENT MACHINES 
Machine-Intelligence Classes. 
Tljring Institute. Glasgow. 
Scotland. Among the classes 
offered are "Foundations of 
Artificial Intelligence" and 
'Cognitive Modeling as a 
Basis for Expert Systems." 
Contact The Hiring Institute. 
George House, 36 North 
Hanover St., Glasgow G1 

2AD. Scotland: tel: 041- 
552-6400. ApnHme 

• MEMORY CARDS 
STUDIED-MemoryCard 
Technology Columbus. OH. 
Business, industrial, and 
technological concerns will 
be addressed. Panel discus¬ 
sions and exhibits. The fee 
is $495. Contact Phil Wells, 
Battelle Memorial Institute, 
505 King Ave., Columbus, 


OH 43201-2693. (6I4J 
424-7249. April 10-11 

• SYSTEMS DEVELOP¬ 
MENT AND FOURTH 
GENERATION-Structured 
Techniques Using Fourth 
Generation Languages. 
Chicago. IL This seminar ex¬ 
plains how to use fourth- 
generation languages in a 
struaured systems develop¬ 
ment environment Contact 
Digital Consulting Associates 
Inc. 6 Windsor St.. Andover, 
MA 01810, (617) 470-3870. 
April 10-12 

• COMMUNICATIONS 
TECHNOLOGY FOR THE 
NONVERBAL-The Fourth 
Annual Conference on Com¬ 
munication Tfechnology: 
Technology and Nonspeak- 
ing Children, loseph Stokes 
Auditorium, Children's 
Hospital of Philadelphia, PA. 
Up-to-the-minute information 
on the use of technology 
with nonverbal children will 
be presented. Concurrent 
sessions will address on¬ 
going research, computers, 
and treatment strategies. 

The registration fee is $95, 
Contact loan Bruno, 
Children's Seashore House. 
4100 Atlantic Ave,, POB 

4111, Atlantic City, N) 08404. 
(609) 345-5191. ext. 278. 

April 12-13 

• MAC IS FEATURED 
MacFair, Creese Student 
Center. Drexel University 
Philadelphia PA, Seminars, 
demonstrations, and ex¬ 
hibits. Student-sponsored. 
Contact MacFair, The 
DUsers, Creese Student 


Center. Drexel University, 
Philadelphia. PA 19104. (215) 
895-2573. April 13 

• COMPUTERS AND 
PEOPLE--CH] "85: Human 
Factors in Computing Sys¬ 
tems. Hyatt Regency at 
Embarcadero Center, San 
Francisco, CA. Contact ACM 
Conference Management. 11 
West 42nd St„ New York, 

NY 10036, (212) 869-7440. 
April 14-18 

• OPTICAL STORAGE 
INVESTIGATED-The 1985 
Materials Research Society: 
Symposium D. Golden Gate- 
Way Holiday Inn. San Fran¬ 
cisco, CA. The mass-storage 
technologies symposium will 
investigate optical data 
storage. Areas to be ad¬ 
dressed include write-once 
and erasable media, read¬ 
only technology, substrates, 
and [asers. Contact D. H. 
Davies, Symposium Co-Chair, 
3M. 420 North Bernardo 
Ave,. Mountain View, CA 
94043. April 15-18 

• SEMINAR CONSIDERS 
C A D—Co m p u ter-A i d ed 
Design, Ramada inn, 

Rochelle Park. NI, A seminar 
featuring PCAD and Auto¬ 
CAD produas. Contact 
Compu-Sales Corp., 1096 
Goffie Rd,. Hawthorne, Nj 
07506, (201) 427-5949, 

April 16 

• BUCKEYE SHOW 

The Ninth Annual Computer 
Fair. University of Dayton 
Arena. OH. Terminals, micro¬ 
computers. and word pro¬ 
cessors to be displayed. 


Contact Dan Schumacher, 
University of Dayton. 300 
College Park Ave, Dayton. 
OH 45469, (513) 229-3511. 
April 16-17 

• DBM AND FOURTH 
GEN ERATIO N-Database 
Management Systems and 
Fourth Generation Lan¬ 
guages for Personal Com¬ 
puters, Atlanta. GA, Topics 
include approaches for 
managing data, operational 
considerations, and manage¬ 
ment issues. The fee is 
$795. Contact Software In¬ 
stitute of America Inc,, 8 
Windsor St. Andover, MA 
01810. (617) 470-3880. 

April 17-19 

• OFFICE, DP EQUIPMENT 
CeBIT "85. Hannover, West 
Germany More than 1300 
exhibitors from more than 
25 countries will display of¬ 
fice equipment and data- 
processing technology Held 
in conjunction with the Han¬ 
nover Fair. Contact Han¬ 
nover Fairs Information 
Center. Route 22 East, POB 
338. Whitehouse, Nj 08888, 
(800) 526-5978: in New 
jersey, (201) 534-9044. 

April 17-24 

• NETWORK CONTROL 
AND MANAGEMENT 
Network Management/ 
Tbchnicai Control. Marriott 
Copley Place, Boston. MA. 
Diagnostic and test in¬ 
struments will be among the 
products displayed. Contact 
Louise Myerow. Registration 
Manager. CW/Conference 
Management Group, 375 
Cochituate Rd. POB 880, 
Framingham. MA 01701, 
(800) 225-4698: in 
Massachusetts, (617) 
879-0700, April 18-^19 


IF YOU want your organization's public activities listed in BYTE's Eyewt 
Queue, we need to know about them at least four in advance. Send 

information about computer conferences, workshops, and courses 

to BYTE. Event Queue. POB 372, Hancock, NH 03449. 
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HARMONY VIDEO & COMPUTERS 

2357 CONEY ISLAND AVE.. BROOKLYN, NY 11223 

800 VIOEOa4 OR flOO 441.1144 OR 718 627 1000 
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"PRINTER SPECIALS'^ 
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Epson FX 100 + 
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Panasatilc XXRIQH 

leg 
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730 
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450 
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?3& 

Uanna^iTian Sptril 8$ 

1B3 
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579 

DslldSD Id 

155 
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52S 
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750 

Oelti SD14 

431 
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738 

Radijt SR 10 

4$1 

DLanloSSC API 

67i 

h(EC3D5Q 

eii 

Radii SB 15 

570 

Dyrrox DX XL 

242 

NEC 3550 1297 

RliamtnDlue + 

220 

Et3Bi!n.RX8trf7 + 

Efl5 

NEC 7730 lezg 

Reed Eip 550 

378 

Epson Rx an 


NEC SB60 1$79 

Sifirer Reed Eip 500 

28$ 

Epion RX1D0 

3U 

Ol!iC]*ie92 

340 

Silver Reed Eap 770 

704 

EpIPn FX BJO 

194 

OhIdtTeOI 

564 

Ttrohibs 134$ 

$78 





Ttntiiba 11^1 

1213 


WOW!WOW!WOW! 


apple 


IBM 


MONITORS 


ZE Drive 

834 

PC lefDrive 

1449 

Amdiik 300 Grew 

114 

Macmloen 

1879 

PCxt 

3089 

Amdek OOOAmUer 

151 

Apple 5€ 

887 

PC PonaPla w/Drjva 

CALL 

310 Amber 

145 

iTOsgEwnler 

473 

AST StH Pbc1( 

239 

color 300 

221 

Aden Drlvmi lroni114 

TallgraBS 50 Meq 

2374 

Color 500 

324 



Quad Sdardi 

254 

Cokxeoo 

384 



xeii^'CKnC'* 

169 

Color TOO 

452 



Hare ulna CpIOf 

153 

Color 710 

519 

ATARI 


Hercuiea Morvochfame 

594 

Taien 2i0 

199 

109 

Pntsyat Color Card 

148 

PrlnoEon NX 12 

449 

SOQXL 

Peraysi Monocard 

152 

Taxao122A 

■39 

1027 Primer 

224 

Plenlrorncs 

4139 

Taxen 420 

394 

1050 Drtva 

159 

PC w,rl0 Ub 9 Hard &f 

2399 

Indu9 Ddva 

224 

Berncoll Ho* 

1999 

SANYO 


<029 Priniar 

1$9 

10 Moq Dove 

899 






550 DS 

$40 





555 D S 

9?4 





crttd 

509 

MODEMS 


ZENITH 




Hayes 1500 

431 

Zemin PC 5150 

1831 



Hai^e* 15000 

378 

2emiii PC 15155 

507$ 

COMMODORE 

Ha>'DS 300 

T84 

^eniinpctsi 52 

2544 

Gcmmixjiqrf $4 

149-96 

WierorttrxTern 2E 

212 



1S41 OisK Ofive 

1$4 

Acceajl2,3 

N-ovalinn J cal 

3&S 

89 

800-441-1144 ' 

1705 U'CMiilor 

MPSBO? 

109 

188 
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Fowerful Single Board Computer 
Includes CP/M Plus '* on Disk 
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Inquiry 431 for Dealers. Inquiry 432 for End-Users, 


EVENT QUEUE 


• COMPUTER FESTIVAL 
The Tfenth Annual Uenton 
Computer Festival, 'D'enton 
State College. Tl^nton, Nj. 
'felks, tutorials, usergroup 
activities, exhibits, computer- 
graphics theater, games, and 
a 50-acre outdoor elec¬ 
tronics flea market are some 
of the highlights of this an¬ 
nual event. Contact Ms, 
Marilyn Hughes, TTenton 
State College, Hillwood 
Lakes CN 550. Ttenton, N| 
08625, (609) 771-2487. 

April 20-21 

• AIDS FOR EDUCATORS 
AEDS/ECOO 85: The 
TWenty-Third Annual Conven¬ 
tion of the Association for 
Educational Data Systems 
(AEDS). Hilton Harbour Cas¬ 
tle, Toronto, Ontario. 

Canada, A forum for edu¬ 
cators to exchange ex¬ 
periences and to keep up to 
date on developments in 
educational computing. The 
theme is "Computing Knows 
No Borders." Co-hosted by 
the Educational Computing 
Organization of Ontario 
{ECOOj, Contact AEDS/ 
ECOO 85. do OISE, 2 52 
Bloor St. W. Toronto, Ontario 
M5S IV6, Canada: in the 
U.S. AEDS/ECOO '85. 1201 
i6th St. NW. Washington, DC 
20036, Apn7 21-27 

• CAD FOR ARCHITEC¬ 
TURE, ENGINEERING 
CADDMania: Causes and 
Cure Sheraton IWin Tbwers, 
Orlando, FL. Techniques for 
computer-aided design and 
drafting for architecture and 
engineering. The fee for the 
full three days is $175: the 
daily rate is $100. Contact 
Pat Johnson, CEPA Inc., 

15713 Crabbs Branch Way, 
Rockville MD 20855, 1301) 
926-7070. April 22-24 

• SPEECH IN FOCUS 
Speech Tfech '85, Vista Inter¬ 
national Hotel, World Ttade 
Center. New York City, 
Speakers and exhibitors will 
focus on voice synthesis and 
recognition. Registration is 


$195, Contact Media Dimen¬ 
sions Inc. FOB 1121 Grade 
Station, New York, NY 
10028, (212) 772-7068 or 
(2121 680-645L April 22-24 

• DECISION-SUPPORT 
DISCUSSED—National Con¬ 
ference on Decision-Support 
Systems, Washington, DC 
Examines the implementa¬ 
tion and Integration strate¬ 
gies of decision-support 
systems into management, 
T\vo days of workshops. The 
fee is $745, Contaa Con¬ 
ference Manager. U,S. Pro¬ 
fessional Development In¬ 
stitute, 1620 Elton Rd.. Silver 
Spring, MD 20903, (301) 
445-4400. April 22-25 

• PUBLIC NETWORK 
0PERAT10NS-X.25 and 
Packet Switching Networks. 
Atlanta, GA. This course 
covers the internal opera¬ 
tions of a packet-switching 
network and its implementa¬ 
tion. International standards 
are also covered. The fee is 
$795. Contaa Elaine Had¬ 
den Nicholas, Department of 
Continuing Education. 
Georgia Institute of Tech¬ 
nology, Atlanta, GA 30332- 
0385, (404) 894-2547, 

April 23-25 

• TRADE SHOW, CON¬ 
FERENCE-Electro/8 5 and 
Mini/Micro Northeast-85. 

New York City, Areas to be 
covered include artificial in¬ 
telligence, communications 
and networks, consumer 
electronics, high-density data 
storage, and personal com¬ 
puting. Contact Electronic 
Conventions Management, 
8110 Airport Blvd,. Los 
Angeles, CA 90045. (213) 
772-2965. April 23-25 

• COMPUTER APPLICA¬ 
TIONS EXPLORED 
Perscomp '85. Sofia, 

Bulgaria, An international 
conference on the applica¬ 
tions of personal computers 
and the problems en¬ 
countered in using them. 
Contact Dr. Marcel Israel, 
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Bulgarian Academy of 
Sciences. Institute of In¬ 
dustrial Cybernetics and 
Robotics. 113 Sofia. Acad. G, 
Bonchev St.. Bi. 12, Bulgaria: 
tel: 72-46-98: Telex: 22836 
ITKR BG. April 23-26 

• EXPERT SYSTEMS 
Expert Systems and 
Knowledge Engineering, 
Gottlieb Duttweller Institute 
Ruschlikon/Zurich. Switzer¬ 
land. The theme is "Essen¬ 
tial Elements of Advanced 
Information Technology." 
Contact Dr. T. Bernold, 
Gottlieb Duttweiler Institute 
C H-8803 . R usch 1 i kon/Zu rich. 
Switzerland. April 25-26 

• MICROS IN EMPIRE 
STATE—The Fourth Annual 
New York Computer Show 
and Software Exposition. 
Nassau County Coliseum. 
Uniondale, NY Contact Ann 
Katceh CompuShows. POB 
3315. Annapolis. MD 21403. 
(800) 368-2066: in Annap¬ 
olis. (301) 263-8044; in 
Baltimore, (301) 269-7694: in 
the District of Columbia. 
(202) 261-1047. April 25-28 

• VIRGINIA COMPUTING 
The Fourth Annual Virginia 
Computer Show and Soft¬ 
ware Exposition, Pavilion. 
Virginia Beach, VA. Contact 
Ann Katcef, CompuShows, 
POB 3315, Annapolis. MD 
21403. (800) 368-2066: in 
Annapolis. (301) 263-8044; 
in Baltimore. (301) 269-7694; 
in the District of Columbia, 
(202) 261-1047. April 2 5-28 

• EQUIPMENT SALE 
Produx 2000: Wholesale 
Expo '85. Civic Center. 
Philadelphia, PA. Six hun¬ 
dred booths of computers, 
communications devices, 
and business equipment for 
sale. Contact Vertical 
Marketing Corp., POB 557, 
Bala Cynwyd. PA 19004. 

(215) 457-2303. April 26-28 

• SPRING WITH 
COMMON ERS-COMMON s 
Spring '85 Conference, 


Louisville, KY. More than 
250 presentations are 
planned. Contact COMMON, 
Spring '85 Conference, Suite 
1717. 435 North Michigan 
Ave.. Chicago. IL 60611. (312) 
644-0828. April 27-Mfly I 

• INTELLIGENT VISION 
Intelligent Vision Systems. 
Holiday Inn, Monterey, CA. 
The technical and marketing 
aspects of intelligent vision 
will be covered. Contact 
Richard D. Murray. Institute 
for Graphic Communication 
Inc, 375 Commonwealth 
Ave. Boston. MA 02115, 

(617) 267-942 5. April 23-30 

• INTRO TO UNIX 
Introduction to the UNIX 
System, Atlanta. GA. The 
pros and cons of UNIX will 
be covered. Contact Digital 
Consulting Associates Inc, 8 
Windsor St., Andover, MA 
01810, (617) 470-3870. 

April 29-30 

• C FOR ENGINEERS 

C Programming for Engi¬ 
neers, University of 
Michigan, Dearborn. A short 
course and workshop. Con¬ 
tact Professor R. E. Little, 
University of Michigan. 4901 
Evergreen Rd., Dearborn, Ml 
48128, (313) 593-5241. 

April 29-Mfly 3 

• KNOWLEDGE ENGI¬ 
NEERING—Knowledge Engi¬ 
neering: A Short Course, 
University of Tennessee 
Space Institute 'Tlillahoma. 
Contact Professor Moonis 
Ali, University of Tennessee 
Space Institute, TUIlahoma, 

TN 37388-8897. or call the 
Short Course Office at 
(615) 455-0631. ext. 278, 

April 29-May 3 

• COMMERCIAL Al, HIGH- 
TECH CONFERENCE-Al 
1985: Artificial Intelligence 
and Advanced Computer 
Technology Conference/Ex¬ 
hibition, Convention Center, 
Long Beach. CA. More than 
20 technical sessions as well 

iwtitinued] 


“There’s no magic to using 
your personal computer for 

data acquisition.” FredMolmari, President 



There’s no trick to it. 

Just take your choice of our new 
single board plug-ins and bring com¬ 
plete analog and digital I/O capabilities 
to your personal 
computer. 

Whether you’re 
working in laboratory 
research or indus¬ 
trial process con¬ 
trol, our single 
boards can give you 
measurement and 
control capabilities 
without having to 
spend big bucks. 

And who 
knows that better 
than the leading sup¬ 
plier of low cost 
data acquisition 
boards, systems, 
and software? 

Our boards 

include A/D with programmable gain, D/A, digital I/O, 
clock and direct memory access capabilities. With power 
and i^rformance to match your PC, our analog interfaces 
provide 12 or 16-bit A/D resolution and direct connection 
for high or low level signal inputs. 

And these boards just plug into the PC’s backplane. 
No messy external boxes or cables. User input connec¬ 



tions are simple with our compatible line of screw 


terminal panels. 


DATA ACQUISITION FOR PC'S 


g 



X 

X 

X 

X 

X 

APPLE 1*'" 

X 



X 


T1 PROFESSIOMAL^-' 

X 

X 

X 

X 

X 

DEC RAINSOW'*' 

X 

X 

X 

X 

X 

COMPIta" Portable 

X 

X 

X 

X 

X 


DaU) Translation is the leading supplier 
persona] computer hardware and software 
for data acquisition and controL 


Comprehensive 
user manuals with 
many programming 
examples get you 
up and running fast. 

So why look 
any further? No other 
analog I/O systems 
can offer PC users 
such quality, power 
and performance for 
such a reason¬ 
able price. 

After all, 
making data 
acquisition easy 
is what we’re 
all about. 

And that’s 
no illusion. 

Call 

(617) 481-3700, 


DMATRANSLAnON 


^Altafld Dela Translatmn Inc., 100 Locke Dr., Mad bora. MA (617 > Tlx 951-646. 

European Headquiflrteri.r Data Tfansralwn, Ltd., 430 Bafn Rd., Slough, Berkiihife- SH 6BB Englartd (062S6) 
3412 Tlx 049-^2. 

In Canadas 

IBM PC isa leeisterfid trademark i?f IBM. Apple 11 is a registaed tradamarkor Apple Computer Corp.TI Pjofes- 
sipnal Is a roistered trademark qI Texas Insliumenfa. Inc. OtC Rainbow is a reglsiered Irademath dF Digital 
Equipment Corp. COMPAQ is a registefed tractemark ql COMPAQ Computer Corp. 
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New 64K SBC 

Only 



$ 


375. 


4x6 

Requires no terminal. Includes 
Video Controller and CP/M® 2.2 

Runs any size floppy drive. 

Other models include Hard 
Disk Controller, CP/M® 3.0, 

128K or 256K RAM, and 8088 


64K SBC includes: 

• 6MHz Z80B<^' 

• Video Controller 

• 2 Serial Ports 

• 4 Parallel Ports 

• IfO Expansion 

CP'Mis a registered 
Hademarle dI 
DI sitpl Resea rc h Inc 
ZSOfl ISO leglsieied 
iro<]eiTicrlr 91 ZHoglnc.. 


• Source Code and Drivers 
included 

• CP/M® 2.2 
Cal! our Toronto 
office today. 

(416) 745-7214 

Or write: Megatel 
1051 Clinton St., 

Buffalo, N.Y. 

14206 


~ Substantial OEM Discounts Available 
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as panel discussions and 
produa displays are 
planned. Contact Tower Con¬ 
ference Management Co., 

331 West Wesley St., 
Wheaton. IL 60187, |3I2) 
668-8100. Apnl 30-Mfly 2 

• MEETING ON LINE 
National Online Meeting, 
Sheraton Centre Hotel, New 
York City, On the docket are 
forma! paper presentations, 
product review sessions, 
exhibits, and special work¬ 
shops and seminars trans¬ 
mitted via satellite Contact 
Thomas Hogan. National 
Online Meeting. Learned 
Information Inc., 143 Old 
Mariton Pike, Medford. Nj 
08055. (609) 654-6266, 

April 30-May 2 


May 1985 

• SUMMER SEMINARS 
Summer Seminar Series, 
Rochester Institute of Tech¬ 
nology, NY. A series of one- 
week seminars. Titles include 
'Introduction to Linear Sys¬ 
tems and Digital Signal Pro¬ 
cessing." Basic 6800/6809. ' 
and 'Advanced Digital 
Logic.' Contact Yvonne Fish. 
School of Engineering Tech¬ 
nology. Rochester Institute 
of Technology. One Lomb 
Memorial Dr.. POB 9887. 
Rochester, NY 14623, (716) 
475-2915. May-lwMf 

• MICROELECTRONIC 
ENGINEERING 
Microelectronic Engineering 
Conference. Rochester In¬ 
stitute of Tfechnology, NY. 
Technical papers and tours 
of microelectronic engineer¬ 
ing facilities. Contact Dr. 

Lynn Fuller, Microelectronic 
Engineering Program. 
Rochester Institute of Tech 
no logy. One Lomb MemoriaJ 
Dr. POB 9887. Rochester. 

NY 14623, (716) 475-203 5. 
May 1 

• SCIENTIFIC COMPUTING 
AND AUTOMATION—The 


First Scientific Computing 
and Automation Conference 
and Exposition. Convention 
Center. Atlantic City, Nf. For 
praaitioners and managers 
in analytic chemistry, bio¬ 
tech nology/biomedical 
research, clinical chemistry, 
and engineering. Product 
displays, Contact Expocon 
Management Associates Inc.. 
3695 Post Rd., Southport, 

CT 06490. May 1-3 

• SPECIAL EDUCATION 
SOFTWARE^National Con¬ 
ference on Special Educa¬ 
tion Software, Radisson 
Mark Plaza. Alexandria VA. 
The theme is "DlSCover the 
Possibilities," Product dis¬ 
plays and demonstrations, 
Registration: $50. Contact 
Elsa Classman, The Council 
for Exceptional Children, 
Department of Professional 
Development. 1920 Associa¬ 
tion Dr. Reston, VA 22091, 
(703) 620-3660. ext. 261. 

May 2-3 

• COMPUTERS AND 
WRITING-UCLA Con¬ 
ference on Computers and 
Writing: New Directions in 
Teaching and Research, Uni¬ 
versity of California. Los 
Angeles. Contact Dr. Lisa 
Gerrard, UCLA Writing Pro¬ 
grams, 371 Kinsey Hall, 
UCLA, Los Angeles, CA 
90024, (213) 206-1145. 

May 4-5 

• FAULT-TOLERANT 
DESIGN—Intfoduaion to 
Fault-Tolerant Microcomputer 
Systems. Wisconsin Center, 
Madison. Presentations will 
emphasize practical applica¬ 
tions. The fee is $650. Con¬ 
tact William C, Dries. Univer¬ 
sity of Wi scon sin-Ex tension. 
Dept, of Engineering and 
Applied Science. 432 North 
Lake St,, Madison. Wl 
53706, (800) 262-6243: in 
Wisconsin, 1608) 262-2061. 
May 6-8 

• INTEGRATED OPTICS 
ECIO '85: The Third Euro- 















THE FBOmsniNiUl^’S OHRIICE 


Lotus 

1*2-3 

*S99 


Lotus 

Symphony 

dBase m 

Framework 

*419 

*339 

*339 


MiiltiMate 

*889 


WordStar 

2000 + 

*319 


Software 

Word Processing Editors 

EASVWRtTER II 
SYSTEM 1218 

FANCY FONT $138 

final word $188 

MICROSOFT WORD $239 

MICROSOFT WORD 
W/MOUSE $289 

MULTIMATE $288 

PFS: WRITE $ 9S 

SAMNA word III iCill 

VOLKSWHITER 
DELUXE $158 

VOiKSWflITER 
SCIENTIFIC $309 

THE WORD PLUS 
fOASIS) $105 

WORD PERFECT $248 

WORDPLUS W/BOSS $319 

WORDSTAR $189 

WORDSTAR 2QOO $209 

WORDSTAR 20O<I+ $319 

WORDSTAR 

PROFESSIONAL $2S8 

KY WRITE 11^ $229 


Spreadsheels/ 
Integrated Packages 

ELECTRIC DESK 
ENABLE 
FRAMEWORK 
LOTUS t^2-3 
MULTIPLAN 
OPEN ACCESS 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALCS 
SYMPHONY 
TKt solver 

Desktop 
Environments 
DESK o ROAN HER 
OET ORGANIIEO 
SIDEKICK 
SPOTLIGHT 

Communications/ 
Productivity Tools 
CROSSTALK 
PHOKEY 
RELAY 

SMARTCOM II 


Samna 
Word III 

*CA 1 J. 


$208 

$459 

$338 

$299 

$135 

$299 

$559 

$ 79 
$189 
$419 
$269 


$129 
$159 
I 45 
$109 


$105 
$ 89 
$ 99 
$189 


OatabBse Systems 

ALPHA DATA BASE 
MANAGER II $178 

CLOUT V 2.0 $139 

CONDOR III $298 

DBASE II $269 

DBASE III $338 

INFOSTAR^ $319 

KNOWLEDGEMAN S2B8 

PFS: FILE/PFS: 

REPORT $168 

POWERBASE $219 

QUICKCODE III $169 

R BASE 4000 $259 

Languages/LI til Hies 

CONCURRENT DOS 1189 

cae C COMPILER $299 

DIGITAL RESEARCH 
C COMPILER $219 

DR FORTRAN 77 $219 

LATTICE C COMPILER $C»jl 
MICROSOFT C 
COMPILER $309 

MS BASIC COMPILER $248 
MS FORTRAN $239 

NORTON UTILITIES- 
NEW iCall 

TURBO PASCAL $45 

Project 

Management 

HARVARD PROJECT 
MANAGER $219 

HARVARD TOTAL 
PROJECT MANAGER $299 
MICROSOFT 

PROJECT $159 

SCITOH PROJECT 
5800 W^GRAPHICS $289 

Professional 

Development 

MANAGEMENT EDGE $159 
SALES EDGE $159 

THINK TANK $119 

Home/Personal 
Finance 
DOLLARS AND 
SENSE $119 

FINANCIER II $119 

HOWARD TAX 
PREPARER 85 $195 

MICROTAX $CNl 

MANAGING YOUR 
MONEY $129 


Graphics/Statistics 


Display Boards 


Prlnters/Piotters 


ABSTAT 

$279 

AST MONOGRAPH PLUS 

Sc«q 

AMPLOT II 

$659 

AUTOCAD 

$OiU 

EVER EX GRAPHICS 


C. fTOH 

$CNk 

BPS BUSINESS 


EDGE 

$419 

COM WRITER II 

$Oill 

GRAPHICS 

$229 

HERCULES GRAPHICS 


COM WRITER 420 

$CNI 

CHARTMASTER 

$239 

CARD 

$329 

DIABLO 620/630 

$Cill 

CHARTSTAR 

$209 

HERCULES COLOR 


EPSON FX-180^ 

$C«1I 

□ H DRAW 

$199 

CARD 

$179 

EPSON LQ-150O 

SCNI 

ENERGRAPHICSW/ 


PARADISE MODULAR 


EPSON JX^O 

$CNI 

PLOTTER 

$279 

GRAPHICS CARD 

$265 

JUKI 6100 

$410 

EXECUViSION 

$258 

PARADISE 


NEC P3 

$999 

GRAF HWH ITER 


HULTIOISPLAY CARD 

$265 

NEC 2050 

$769 

COMBO 

$369 

PERSYST 

$Cill 

NEC 3650 

$1399 

MS CHART 

$159 

PLANTRONICS 


OKI DATA 64P 

$729 

OVERHEAD 


COLORFLUS 

$419 

OK!DATA 93P 

$619 

EXPRESS 

$139 

PRINCETON SCAN 


GUME SPRINT 1155 

$1569 

PC DRAW 

$259 

DOUBLER 

$Cpll 

TOSHIBA P1351 

$1279 

PC PAINTBRUSH 

$ 68 

STS GRAPHICS 


SWEET P 6 PEN 


ffsl graph 

$ 95 

PLUS If 

$309 

PLOTTER 

$699 

SI GNM ASTER 

$179 

TECMAR GRAPHICS 




STATPRO 

$C(ill 

MASTER 

$469 

Emulation Beards 


STATPAK-NWA 

$328 

TECMAR VIDEO VAN 


ASTPCOX 

$948 

STATPAO-WALQNICK 

$299 

GOGH 

$259 

AST 3788 

$609 

Accounting Modules 


TSENG ULTRA PAK 

$449 

AST SNA 

AST BSC 

$669 
$ 29 

BPI 

$329 

Displays 


BLUE LYNX 

$DbII 

GREAT PLAINS 

$479 

AMDEK 3080/388A $138/149 

CXI 3278/9 

$CjiS 

lUS EASYBU5INESS 

$308 

AMDEK 310A 

$179 

IRMA 

$668 

MBA 

$389 

AMDEK COLOR II - 

$458 

IRM ALINE 

$989 

OPEN SYSTEMS 

$399 

PRINCETON MX-12 

$459 

IRMAPHINT 

lean 

PEACHTREE 

$299 

PRINCETON MAX* 12 

$179 

QUAD 3276 

$949 

REAL WORLD 

STATE OF THE ART 

$468 

$389 

PRINCETON &R't2 

QUADRAM 

$c*a 

Input Devices 


STAR ACCOUNTING 


AMBEHCHROME 

$179 

KEYTRONIC 5151 

$189 

PARTNER 

$249 

ZENITH 124 AMBER 

$145 

MICROSOFT 


STAR accounting 


ZENITH 135 COLOR 

SCNI 

MOUSE 

$139 

PARTNER H 

$598 



PC MOUSE W/PAINT 

$159 


Hardware * 

Multifunction Boards 

AST ADVANTAGE iCvN 

AST 6 PAK PLU S {64 K) $249 

AST 0 PAK PLUS 
OWKJ $449 

AST MEGAPLUS It {S4K} $269 
AST MEGAPAK (256K| $349 

OUAOBOARD {64 K} $269 
QUAD HOARD (2S8K) $398 

QUAD BOARD EXP. 

{64 K) $269 

QUAD BOARD EXP. 

I3S4K) $469 

QUAD $12 4- {$4K) $269 

ORCHID BLOSSOM $Ciitl 
PERSYST $CM 

TECMAR CAPTAIN(64K} $279 
TECMAR WAVE {64K^ $208 


Modems 

AST REACH 1206 $C*U 

HAYES 1289 $458 

HAVES 12a9B $399 

HAYES 2400 $Ciilt 

VENTEL 1203 

HALF CARD $Cal 

Accessories 
CURTIS SURGE 
PROTECTORS $Calt 

EPO SURGE 

PROTECTORS $Cal| 

GILTRONIX AfB SWITCH $C«I1 
MtCROBUFFER INLINE 

{64K| $264 

MICROFAZER INLINE 
164K) $218 

64K HAM SET $40 

256K RAH SET $Cill 

6887 MATH $150 


Mass Storage 

ALLOY PC-BACKUP 
28MB 

ALLOY PC-OISC 
28MB 

IOMEGA 13*10 MB 
MAYNARD WS-1 10MB 
SIGMA 

SYSGEN IMAGE 
TALLGRASS HARDFILE 
t TAPE 

TEAC HALF HEIGHT 


$1649 

$1768 

$298$ 

iCaU 

$C«tl 

$Cafl 

iCM 

$159 


Networks 

AST PC NET $CbI] 

CORVUS NET $Cfll 

DIGITAL RESEARCH 
STARLINK $1199 

ORCHID PC NET $Cill 

'CALL FOR SHIPPING COSTS 


Chart-Master 

*839 

ASTBPak 

Hus 

*349 

Quad. Board 
Expanded 64K 

*369 

Smartmodem 

1300B 

*399 

Smartmodem 

ISOO 

*439 



LOWEST PRICE 
GUARANTEE!! 

We will match current 
nationally advertised 
prices on most products. 
Call and compare. 



Diskette 
Library 
Case 
with your order 



TERMS: 

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash, 

M O or certified check—add J3.00. Shipping and handling UPS surface-add $3.00 
per item (UPS Blue SS.DO per Itemh NY Stale Residents—add applicable sales tax. 
All prices subject to change. 


l-BOO-SS'l-nSBO 

In New York State call (718) 438-6057 




'_ I 

" I 


MON.-THURS. 9:00AM-8:00PM 
SUN. & FRI. 9:00AM-4:00PM 



Soft line Corporation 
P.O. Box 729, Brooklyn, N.Y. 11230 
TELEX; 421047 ATLN Ul 
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Now last minute presentations 
can be made from 
your personal computer. 

In color. In house. In minutes. 


Introducing Polaroid Palette. 


Whether your presentation is in 30 
minutes or 30 days, the new Polaroid 
Palette Computer Image Recorder will 
make it easier Priced at under 11800* it 
lets you make Polaroid instant 35mm 
slides or prints from personal 
computer-generated data. Right at your 
desk. So now you can create a presen¬ 
tation in minutes. Without sending out 
for processing, paying premiums for 
rush service or risking the security of 
your confidential information. 

Works with the graphics 
packages of the IBM PC or XT, 
DEC Rainbow or PRO, Apple He 
0 x 11 + and AT&T 6300, 

The Polaroid Palette is designed to 
work with many graphics software 
packages. In fiaa, when using such 
popular programs as Graphwriter, 
Chart-M^ter, Sign-Master, DR Draw^ 
and DR Graph, Palette can virtually 
double both the horizontal and vertical 
resolution of your monitor Plus, a 


'"backfiir feature reduces raster lines 
for a smoother, more finished appear¬ 
ance. The result—presentadon quality 
slides. On-the*spot, 

Color 35mm slides, even from a 
black and white CRT 

Think of it as an artist’s palette. Be¬ 
cause Palette '"paints'’ your graphs, 
charts and text. You’re choosing from 
up to 72 colors. If you don’t want red, 
press a few^ keys— it’s green. And if 
you’re not the artistic-type, Polaroid 
has developed a menu of color seLs: 
combinations of colors that have been 
specially coordinated to coraplemeni 
your presentations. And all of this is 
yours, even if you have a black and 
white monitor 

Lets you make last minute 
changes or add 

up-to-the-minute information. 

The Polaroid Palette is the fast, con¬ 
venient, low-cast way to prepare slides 
for your presentadon. And perhaps 


even more important, Palette allows 
you to keep confidential information 
confidential. You won’t have to send 
your work out to anyone again. 

So why wait until the last minute to 
find out about Polaroid Palette? Call 
this toll-free number or return this 
coupon. Because with Palette you’ll 
make your deadlines, in no time. 


For a demoastratlon, call toll-free, or mail the 
coupon to Polaroid Corp,, E,I, Markering, Dept. 
604.575 TfechnoJogv Sq.. Cambridge, MA 02159. 

CALL 1-800-225-1618 

□ Send j nformaiion, □ Have representatlve calL 
Name___Tlfk-- 


Com pa ny -- 

Addres.'i- 

City^-State- Zip 

Tfe I ephonc i.-^--- 

PC make and model-—-- 


s Polaroid 


L 


B*4/S5 j 
^Suggested li^t price. Polaroid* 
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pean Conference on Inte¬ 
grated Optica Berlin, 

Federal Republic of Ger¬ 
many. More than 250 engi¬ 
neers and scientists from 
Europe, fa pan, and the 
United States will discuss 
the potential of optics for 
communication, signal pro¬ 
cessing. and instrumenta¬ 
tion. Contact ECIO '85 Con¬ 
ference Secretariat. Frau L 
Weber-Zuckarelti, Heinrich- 
Hertz-lnstitut Berlin GmbH. 
Einsteinufer 37. D-IOOO 
Berlin 10. Federal Republic 
of Germany. May 6-8 

• SPRING COMDEX 
COMDEX Spring. Atlanta. 

GA, More than 750 com¬ 
panies will exhibit. Contact 
The Interface Group Inc. 

300 First Ave., Needham. 

MA 02194. (800) 325-3330: 
in Massachusetts. (617) 
449-6600. Mm 6-9 

• MAPLE LEAF 
COMPUTING“-The 1985 
Canadian High Technology 
Show. Civic Centre. Ottawa. 
Ontario, Canada. Product 
displays, speakers, and 
tutorials. Contact Canadian 
High Ttechnoiogy Show. Suite 
214. 2487 Kaladar Ave. 
Ottawa, Ontario KIV 8B9. 
Canada, (613) 731-9850. 

May 7-8 

• MEMORY CARDS 
STUD!ED-Memory-Card 
Tfechnology, Crowne Plaza. 
San Francisco. CA. See April 
10-li for details. May 8-9 

m PC DISPLAYS 
PC Expo. Convention Centre. 
Montreal Quebec, Canada. 
Contact PC Expo, 20 But¬ 
te rick Rd., Tbronto. Ontario 
M8W 3Z8. Canada. (416) 
252-7791. ML?y 8-10 

• TOPICS IN COMPUTER 
LAW—The Sixth Annual 
Computer Law Institute, Los 
Angeles. CA. Tbpics on the 
docket include proprietary 
rights issues in the design of 
compatible products, prod¬ 
uct distribution, and anti¬ 


trust and copyright Issues. 
Contact Cheryl Litrenta. 
University of Southern 
California Law Center. Uni¬ 
versity Park. Los Angles. 

CA 90007. (213) 743-2582. 
May 9-10 

• C CONVOCATION 

C85: The First International 
Conference on the C Pro¬ 
gramming Language. 

Ramada Renaissance Hotel, 
San Francisco, CA. A forum 
for programmers and devel¬ 
opers using or considering 
the use of the C language. 
Sessions on ANSI X3|ll 
standard, portability, pro¬ 
gramming tools, and applica¬ 
tions. Contact Lifeboat 
Associates. 1651 Third Ave.. 
New York, NY 10128, (800) 
847-7078: In New York, (212) 
860-0300. May 13-15 

• GRAPHICS FOR 
ENGINEERING. DRAFTING 
Computer Graphics for 

En gi neer t ng/Dra ft ing Pract i ce 
and Computer Graphics 
Workshop. University of 
Texas, Austin. These short 
courses stress learning the 
principles of computer 
graphics and seek to 
develop the ability to 
prescribe computer graphics 
equipment for engineering 
applications. Contact College 
of Engineering. University of 
Texas, Austin, TX 78712. 

(512) 471-3 506. May 13-17 

• PROFESSIONAL 
TUTORIALS-TUtorials for 
Professional Development. 
Hyatt Hotel, Los Angeles. 

CA. A series of all-day 
seminars on software, logic 
programming, and communi¬ 
cations. Contact Gerry Segal, 
Association for Computing 
Machinery, II West 42nd St., 
New York, NY 10036. (212) 
869-7440. May 13-17 

• TEST. MEASUREMENT 
EXPO-The 1985 Tfest and 
Measurement World Expo, 
Convention Center. San lose, 
CA. Conferences and tech¬ 
nology exhibits. Contaa 


Meg Bowen, Tbst and 
Measurement World Expo. 
215 Brighton Ave.. Boston. 

MA 02134. (617) 254-1445. 
May 14-16 

• MODULA-2 ENGP 
NEERlNG^Software Engi¬ 
neering with Modula-2, 
Atlanta. GA. A course em¬ 
phasizing methods for 
building large-scale software 
systems in Modula-2. Prereq¬ 
uisite: knowledge of Ada or 
Pascal The fee is $495. 
Contact Elaine Hadden 
Nicholas. Department of 
Con ti n u i n g Ed u cat i on, 
Georgia Institute of Tbch- 

no logy, Atlanta. CA 
303324)385, (404) 894-2547. 
May 15-17 

• OK SHOW 

The Eighth Annual Show & 
Tell Microcomputer Con¬ 
ference, University of 
Oklahoma, Norman. Micro¬ 
computer fans of all ages 
and levels of expertise come 
together to share ideas and 
demonstrate applications 
and hardware. Contact 
Richard V. Andree. Show & 
Tell Computer Conference, 
Mathematics Department, 
University of Oklahoma. 601 
Elm St., Norman, OK 73019. 
May 18 

• MANAGEMENT 
CONGRESS-Update 85. 
Sheraton Hotel. Brussels. 
Belgium A briefing covering 
technological developments 
for those in the information 
management and micro¬ 
graphic industries. Contact 
Update 85. International In¬ 
formation Management Con¬ 
gress, POB 34404. Bethesda, 
MD 20817, (301) 983-0604. 
May 20-22 

• CAD TECHNOLOGY 
CAD 2001: The Countdown, 
Dallas, TX. Presentations on 
the future of computer-aided 
design. The fee is $900. 
Contact CAD Seminars Inc. 
Suite 400. 150 East River¬ 
side. Austin. TX 78704. (512) 
445-7342. May 22-24 


• SOFTWARE AND 
HUMAN DEVELOPMENT 
Computer Software and 
Human Development Con¬ 
ference, Royal York Hotel. 
Tbronto, Ontario, Canada. 
Held in coniunction with the 
Third Annual Software 
Panorama, this conference 
will examine the impaa of 
software development on 
business, education, health, 
and agriculture. Contact 
Reuben Lando. The Software 
Developers Association. 

Suite 500, 185 Bloor St E. 
Tbronto. Ontario M4W IC8, 
Canada. (416) 922-1153. 

May 22-24 

• DISK STORAGE EXPO 
The 1985 International 
Videodisc. Optical Disk, and 
CD-ROM Conference and 
Exposition. London West 
Hotel. London, England. 
Workshops, presentations, 
and exhibitions. Contact 
Angela Sucer. Meckler Com¬ 
munications. 11 Ferry Lane 
W. Westport. CT 06880. 

(203) 226-6967: in England. 
Alice Tkylor, Meckler Com¬ 
munications. do Eurospan. 3 
Henrietta St., London WC2E 
8LU, England: tel; 01 
2400856. May 29-31 

• MANAGE PROGRAMS 
Configuration Management 
of Software Programs. 
Washington. DC Methods 
for controlling the costs of 
development, maintenance 
and operation of software. 
Contact Stod Cortelyou. 
Continuing Engineering 
Education. George Washing¬ 
ton University. Washington, 
DC 20052. (800) 424-9773: 
in the Distria of Columbia. 
(202) 676-8520. May 29-31 

• COMPUTER INTER¬ 
FACING—Personal Computer 
and STD Computer interfac¬ 
ing for Scientific Automa¬ 
tion. Virginia Polytechnic In¬ 
stitute and State University. 
Blacksburg. A hands-on 
workshop with participants 
wiring and testing interfaces. 
The fee is $450. Contact Dr. 
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Linda Leffel C.E.C. Virginia 
Polytechnic Institute and 
State University, Blacksburg, 
VA 24061. {703) 96b4848 
May 30-|urte 1 


June 1985 

• LEARN TO BUILD 
PROGRAMS-First North 

American Summer School 
on Program Construaion. 
Newport, RL Methods for 
the effective construction of 
software will be taught. Con¬ 
tact Teleprocessing Inc,, 60 
State St„ Boston, MA 02109, 
(617) 367-6227, lune 3-12 

• INTERFACES FOR 
SCHOOL LABS-lnterfacing 
for School Laboratories. 
Miami University, Oxford, 

OH. A workshop for sec¬ 
ondary-school and college 
teachers on the construction 
and use of interfaces for 
laboratory instrumentation, 
Contaa Bill Rouse 301 
McGuffey Hall, Miami 
University Oxford, OH 
45056. (513) 529-2141. 

]um 3-14 

• COMPUTER 
MAINTENANCE 

Independent Computer 
Maintenance, Halloran 
House, New York, NY Con¬ 
tact Carol Every Frost & 
Sullivan Inc., 106 Fulton St., 
New York, NY 10038, (2I2| 
233-1080. \une 5-6 

• OPTICAL-STORAGE 
CONFERENCE-First Annual 
Conference on Optical 
Storage for Small Systems, 
Biltmore Hotel, Los Angeles, 
CA, Contact Tfechnology Op¬ 
portunity Conference POB 
14817, San Francisco, CA 
94114-0817, (415) 626-1133. 
]une 5-7 

m COMPUTERS FOR SALE 
Computer Supermarket, San 
Mateo County Fairgrounds, 
San Mateo, CA. Retailers, 
manufacturers, and dis¬ 
tributors will be selling hard¬ 


ware and software. Admis¬ 
sion is $7: children $3. Con¬ 
taa Microshows, Suite 203, 
1209 Donnelly Ave,, Bur¬ 
lingame, CA 94010, (415) 
340-9113, }une 8-9 

• COMPUTER VISION 
CONFERENCE—Computer 
Vision and Pattern Recogni¬ 
tion Conference. Cathedral 
Hill Hotel, San Francisco. 

CA, Submitted and invited 
technical papers. Contact 
Computer Vision and Pat¬ 
tern Recognition, POB 639, 
Silver Spring. MD 20901, 
(301) 589-8142. \um 9-13 

• MUMPS MEETING 
The Fourteenth Annual 
Meeting of the MUMPS 
Users' Group, McCormick 
Center Hotel, Chicago, IL. 
Tlitorials, workshops, site 
visits, discussions, and ex¬ 
hibits, Contact MUMPS 
Users' Group, Suite 510. 

4321 Hartwick Rd., College 
Park, MD 20740, (301) 
779^6555, ]une 10-14 

• ROBOTIC STRATEGIES 
Robot Manipulators. Com¬ 
puter Vision, and Intelligent 
Robot Systems. University of 
Stirling, Stirling, Scotland A 
short course for profes¬ 
sionals emphasizing the 
development of strategies 
for the solution of robotic- 
sensing, spatial-reasoning, 
and manipulation problems. 
Contaa Director of the Sum¬ 
mer Session. Massachusetts 
Institute of Technology. 

Room El 9-3 56. Cambridge. 
MA 02139. ]me 10-14 

• NETWORK CONTROL 
AND MANAGEMENT-Net- 
work Management/technical 
Control, Santa Clara Mar¬ 
riott, Santa Clara. CA. See 
April I8-19 for details, 

Ime 12-13. 

• CLINICAL COMPUTING 
Computing in Clinical 
Laboratories: The Fifth Inter¬ 
national Conference, Stutt¬ 
gart, Federal Republic of 





DISCOVER muLISP 


The Artificial Intelligence 
Package for Micros. 


muLISP includes; 

■ An integrated environment for A.I. program 
development. 

■ A high performance, pseudo-code compiler 
and interpreter for the LISP programming 
language. 

■ A resident, screen-oriented LISP editor and 
debugging system. 

Available for your IBM PC™, MS-DOS™, 

CP/M™, and Apple™ II SoftCard computers. 

We also offer muMATH™, the symbolic math 

calculator for micros. 


* UJorehou/s 


Founded 1979 


o 


P.O Box 11174, Honolulu, HI 96826-0174* (808) 734-5801 [AfterHoon PST) 
MCf VISA MCI 10:241-7437 ® 19e5 Soft Warehouse 



I i d like to know more about muLISP 
and muMATR Please send me more 
" information today. 



I Name___ 

I Address_, 

I City_ State_Zip_ ■ 

I Company_ ■ 

I Position_ I 

L----I 
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100% FLAWLESS 
COPIES . . . 

. . . FAST! 


No need to tie up your valuable computer to dupliciitc 
diskettes.,. when VICFORY can provide you with a 
duplicator that will do the job flawlessly, and much 
faster One button operation automatically formats, 
duplicates and verifies up to 8 diskette copies at the 
same time. 



VICTORY 

ENTERPRISES 

Technology, Inc, 


VICTORY can supply you with literally doj!:ens of 
standardized formats to match the protocol of virtually 
any current computer. In addi¬ 
tion, builtin utilities enable 
you to read or devise any for¬ 
mat you may require. If that's 
not enough, VICTORY can 
help you with unusual or 
unique formatting, serializing 
or copy-protecting problems. 

VICTORY duplicators are 
designed to be reliable. Each 
of the copy drives has a 
separate controller to increase 
copying throughput and 
ensure maximum uptime. 

VICTORY Duplicators use 
industry proven drives com¬ 
bined w'ith 100% digital tech¬ 
nology . . . there are no 
analog circuits to slowly drift 
out of tolerance. 


Let us help free you from 
your disk-duplicating bottle¬ 
neck at a surprisingly 
attractive price. Write or call: 
VICTORY ENTERPRISES 
TECHNOLOGY, INC, 8910 
Research Blvd*, Suite B2, 
Austin, Texas 787S8— 
(512)410-0801, 


EVENT QUEUE 


Germany Ibpics on the 
agenda include databases, 
data presentation, and ex- 
peaed developments. Dem¬ 
onstrations and exhibits. 
Contact PD Dr. Chr. 
Tl'endelenburg, Katharinen- 
hospital KCL Kriegsberg- 
strasse 60. D-7000 Stuttgart 
1. Federal Republic of Ger¬ 
many: tel: (07 11) 20 34-4 
82. June 12-14 

• COMPUTERS IN 
CLINICAL LABS-Clinical 
Laboratory Computers. Sym¬ 
posium 1985, The Towsley 
Center. University of 
Michigan, Ann Arbor Con- 
taa Dove Margenau, Office 
of Continuing Medical 
Education. The Towsley 
Center, Box 057, The Univer¬ 
sity of Michigan Medical 
School Ann Arbor Ml 
48109-0010. (313) 763-1400. 
]Ufte 12-14 

• INFO MANAGEMENT 
EXPO, CONFERENCE 
Info/West: The Western Infor¬ 
mation Management Exposi¬ 
tion and Conference, Con¬ 
vention Center. Anaheim. 

CA. Trade show for ex¬ 
ecutives and data-processing 
and management-informa¬ 
tion system managers. Con¬ 
tact Info/West. 999 Summer 
St, Stamford. CT 06905, 

(203) 964-8287. kne 12-14 

• FORTH CONFERENCE 
The 1985 Rochester FORTH 
Conference, University of 
Rochester. Rochester. NY 
The focus will be on soft¬ 
ware engineering and man¬ 
agement Contact Ms. Maria 
Gress, Institute for Applied 
FORTH Research. 70 
Elmwood Ave.. Rochester. 

NY 14611, (7161 235T)168. 
luwe 12-15 

• LOGICAL MACHINES 
CONFERENCE-The Second 
Annual Conference on Logic, 
Logic Machines, and Public 
Education. University of 
Houston-Clear Lake, Hous¬ 
ton. TX. Formal and infor¬ 
mal sessions, symposia, and 


workshops. Contact the 
Institute for Logic and 
Cognitive Studies, Univer¬ 
sity of Houston-Clear Lake, 
Box 269, Houston. TX 
77058, (713) 488-9274. 
kne 13-15 

• INTERNATIONAL SHOW 
The International Computer 
Shorn TTade Fair Center. Col¬ 
ogne, West Germany More 
than 350 manufacturers 
from more than 18 countries 
are expected to display their 
wares Contact Messe- und 
Ausstellungs-Ges.m.bH. 

Koln, Messeplatz, Postfach 
210760, D-5000 Koln 21, 
West Germany: tel; (0221) 
821-1; Telex: 8 873426 mua 
d. kne 13-16 

• PC IN BIG APPLE 

PC Expo, Coliseum, New 
York, NY Seminars and 
product displays. Contact PC 
Expo, 333 Syivan Ave., 
Englewood Cliffs. Nl 07632. 
(800) 922-0324: tn New 
lersey, (201) 569-8542. 
kne 17-19 

• SOFTWARE FOR ENGI¬ 
NEERING—Engineering Soft¬ 
ware: Engsoft 85, The 
Fourth International Con¬ 
ference and Exhibition. Ken¬ 
sington Exhibition Centre. 
London, England- Exhibits 
and sessions of software for 
engineering. Contact Elaine 
Taylor Computational 
Mechanics Centre. Ashurst 
Lodge, Ashurst. Southamp¬ 
ton S04 2 A A. England; tel: 
(042 129J 3223: Telex: 

47388 Attn. COMPMECH. 
kne 18-20 

• GRAPHICS IN SUNSHINE 
Computer Graphics '85 
West, Los Angles, CA. Con¬ 
tact National Computer 
Graphics Association, 8401 
Arlington Blvd., Fairfax, VA 
22031, (703) 698-9600. 

kne 25-27 

• CAD TECHNOLOGY 
CAD 2001: The Countdown, 
Boston, MA. See May 22-24 
for details, kne 26-28 ■ 
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Inquiry 3% 












Our multi-mode HERMES printers shake hands 
with all kinds of computers. Even some you’ve 
never heard of. 



Fully compatible with your IBM-PC™, tested with 
Easy writer™, Multiplan™, Lotus 1-2-3™ and other soft¬ 
ware packages, the HERMES PC-PRINTER 1 allows you 
to convert your personal computer to a heavy duty pro¬ 
fessional system. IBM-PC™ users who only pick the best 
will also appreciate; 

Its speed. Bi-directional, shortest path printing. 200 cps 
Data, 100 cps Near Letter Quality (single pass). 

Its resolution. Finest print quality available on a matrix 
printer. So good you can even print signatures. Bit 
mapping graphics in single, double and triple density 
modes. 

Its quality. Swiss high quality construction. Very high 
reliability for heavy duty use. 

Its versatility. Choice of printing styles with the 
complete IBM™ character set tables (226 chars.). Wide 
range of automatic sheet-feeders with 1 or 2 bins + 
envelopes, single document inserter, roll-holder and 
tractor. 

Its ease of use. Plug’n play installation. Plug it in, switch it 
on yourself. 

HERMES' 

The impressive printers 

Manufacmred in Switzerland by HERMES PRECISA INTERNAHOHAL, 

CH-1401 Yverden. 

HERMES printers are distributed in Australia, Austria, Canada, Cyprus, Finland, 
Ptance, Greece, Hong-Kong, Indent, Jordan, Kuwait, Lebanon, Macao, Malaysia, 
New-Zealand, Philippines, Saudi Arabia, Singapore, South Africa, South Korea, 

Spain, Sweden. Switzerland, Taiwan. Thailand. United Kingdom, USA, West 
Gennany. 

Contact factory direct for OEM sales of print-heads and printer mechanisms. 




To receive a sample of the finest quality matrix print-out 
and additional information on the HERMES PC-PRINTER 1, 
please return the coupon below. 



Name 


Title 


Company 


I Please send me more documentation about your PC-PRINTER 1. 

1 
I 
I 
I 
I 
I 


Street 

State 


City 


.2ip 


Phone f 


X 


Send to : HERMES PRODUCTS, Inc. - Printer Division 

1900 Lower Road, LINDEN, NJ 07036, (301) 574 0300 


Inquiry ISS 
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Three more firsts 
from the people who 
invented the wheel. 





XEROX 






From day one, Xerox and Diablo 
have been known as the two best 
names in daisywheel printens. And 
now there are three more in the 
^IXerox tine to choose from. 

The Xerox Advantage D-25 
iablo printer turns out letter qual¬ 
ity documents quickly and quietly, 
nd it does all that for the price of 
a dot matrix printer. 

^ At 80 


c,p.s,, the D^OIF is the fastest 
daisywheel printer ever made by 
Xerox. It has a built-in double bin 
sheet feeder. As well as 
the capacity to handle up 
to 16 computers at once. 

And the D-36 spells 
reliability. It averages 4,000 hours of 
printing between maintenance calls. 

But Xerox didn’t stop there. 

Each of these new machines is 
compatible with most computers 
on the market, including the 
IBM-PC. And they’re 
^ ail easy to use. 


They’re also a part of Team )ferox, 
so they can be serviced by the 
national Xerox service force and 

authorized service loca¬ 
tions across the country. 

So if you’re looking 
for the latest in daisy¬ 
wheel printing technology, go with 
the people who’ve been in the busi¬ 
ness the longest Call 1-800-833-2323, 
ext 25, your local Xerox office, an 
authorized Diablo or Xerox dealer 
or send your business card to )&rox 
Corporation, Dept 25192, HO. 

Box 24; Rochester, NY 14<^. 

For more information from Xerox, 
drcle 405 on the Reader Service card. 











WH AT’S N OT 



Knife the Mac 

E nnui Associates has an¬ 
nounced MacKnifer. a 
hardware attachment that 
mounts on the side of your 
Macintosh and sharpens 
knives, scissors, lawn-mower 
blades—anything in your 
home that needs sharpen- 
ing. With MacKnifer s 
patented double-action 
grinding wheel, you can 
easily sharpen any utensil in 
less time than it takes the 
Mac to open a file. Accord¬ 
ing to the manufacturer 
MacKnifer is so easy to use 
that you can operate it 
within 30 minutes of taking 
it out of the box. Tlirn your 
spare computing time into 


extra cash with a knife- 
sharpening business on the 
side ... of your Macintosh. 
For more information on 


MacKnifer, contact Ennui 
Associates. 52502 Marginal 
Ave, Somnolencia. CA 
90541. 


Nouveau^hlc Luggage 


T he Spike Untermeyer 
Luggage Company man¬ 
ufactures hollow replicas of 
the most popular lap-size 
and transportable personal 
computers for use as travel 


bags by status-conscious 
travelers. For example the 
Untermeyer Executive Port¬ 
folio resembles a T^ndy 
Model 100, complete with 
movable (nonfunctional) 


keys. The Executive Portfolio 
flips open to reveal enough 
space for a pad, appoint¬ 
ment calendar several pens 
and pencils, or a couple of 
peanut butter and jelly 
sandwiches for that quick 
executive snack. The 
Untermeyer Overnighter 
easily confused with a Com¬ 
paq, TI, or IBM portable 
computer, is perfect for that 
sudden business trip. 

Untermeyer luggage is 
painfully authentic. The 
Overnighter is exactly half 
an inch too large to fit 
under the average coach 
airline seat, and the bottom 
of the case is heavily 
weighted to ensure that nas¬ 
ty crack on the shins when 
you maneuver past the flight 
attendant. 

For more information, con¬ 
tact the Spike Untermeyer 
Luggage Company Inc. 442 
Glenwood Ave., Prosaic, N) 
22104. 



One for the Road 


H onda Corporation has 
announced the Trans¬ 
porter, the first truly trans¬ 
portable computer. With a 
few simple twists, you can 
transform the Transporter 
from a portable computer 
(with full keyboard, 24-line 
by 80-column display, and 
two microfloppy-disk drives) 
into a single-passenger auto¬ 
mobile 

The Transporter runs on 
32 D-ceil batteries (not in¬ 
cluded) with additional one- 
year battery backup for the 
ignition, which is in ROM 
(ride-only memory). Thus, if 
the Transporter won't start 
on a chilly winter morning, 
you can simply give it a 
cold boot to fog its memory. 

Although the Transporter 
is somewhat heavier than 
other portable computers, 
you can easily drive it 
through airport terminals. 
Service will be available 
through AAA (American 
ASCII Association), which 
provides pickup and 
delivery with no tote- 
charges. 

Options include the TP-100 
Printer Trailer, the 300- 
BeePS Modem, and a gen¬ 
uine Naugahyde keyboard 
cover. Honda has also an¬ 
nounced plans to release 
the SemiPortable. a 20- 
megabyte hard-disk system 
that transforms into an 
18-wheei tractor/trailer 
(assembly required). 

The Transporter is 100 per¬ 
cent compatible with the 
popular Tbyota Corolla and 
runs on most operating 
roads. The cost is $5995. 

For more information, con¬ 
tact Honda Corporation Ltd., 
2 Duryea Drive, Minikin, MI 
48101. 
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New Arrival 


C elebrity Software, maker 

of the Howard Cosell 
Word Processor and the 
Michael Jackson Spread¬ 
sheet has announced the 
Princess Dl Database. If your 
data is a royal mess, this 
hierarchical database will ar¬ 
range things in a neat suc¬ 
cession for you. You can ob¬ 
tain output from the system 
every nine months, with 
three levels of security: 
Mum's the Word. Rumor 
City, and Tfell the World. 

Available at supermarket 
checkout counters, the 
Princess Di Database is 
priced at $49.95 from 
Celebrity Software 135 
Pachelbel Canyon, San 
Regales, CA 90342. 


New Mag 


H igh Press Tfechnologies 
(Hipfech) has an¬ 
nounced a new publication. 
Personal Photocopying, Designed 
to make photocopiers less 
threatening for the average 
person, the magazine will be 
written in nontechnical lan¬ 
guage that explains PRINT, 
PAUSE, and CANCEL in 
language that a layperson 
can understand. 

Articles in the first issue of 
PPC will Include "1001 Ways 
to Make Money with Your 
Photocopierr 'Paper Jam- 
Deadly Threat to Your Busi¬ 
ness," and Big Gray: The 
Xerox Story." 

Based on research done In 
its own offices, HipTech has 
also announced 
Coffeemaking. For a one-year 
subscription to either 
magazine send $25 to POB 
123123, South Banausic WI 
03458. 


Home on the Database 


T hinkFast Software has 
introduced a revolution¬ 
ary natural-language data¬ 
base designed for home 
management. MOM, the 
Model Management pro¬ 
gram. is a matriarchal 
database of home-related 
subjects that responds to 
plain-English queries. After 
entering information about 
your home. age. eating 
habits, and shoe size, you 
enter search phrases in the 

A Haste of Security 


f merely erasing sensitive 
data is not enough for 
you, Soycure Systems of 
Tbkyo has developed the 
ultimate in disk security. 
Made entirely of processed 
soybeans, Parasoya Disks 
are writable, readable, and 
edible, Parasoya disks con¬ 
tain 84 percent more pro¬ 


format "Where is the 
screwdriver?” After a quick 
pass through its files, MOM 
responds, "Right where you 
left it—behind the TV set." 
Enter the search phrase. 
"Where are my sneakers?" 
and MOM responds with 
lightning speed, "I don't 
know where your sneakers 
are: 1 don't wear your 
sneakers," 

ThinkFast has also an¬ 
nounced a product for in- 


tein than average floppy 
disks and are available in 
514-inch (regular) and 
3^/^-inch (crunchy) formats. 

Available at computer and 
health stores everywhere, 
Parasoya Disks are priced at 
$50 per 10-pack from Soy¬ 
cure Systems. 1 Thfchuying. 
Tokyo, Japan. 


tegration with MOM. one 
that provides personal ad¬ 
vice and guidance. Decisions 
and Declarations (DAD) 
responds to the traumas of 
everyday living with such 
plain-English messages as. 
"You want to cry? I'll give 
you something to cry 
about]” and Ask MOM." 

MOM and DAD are priced 
at $99 each from ThinkFast 
Software, Duitmy Way. 
Homeville. NC 28210. 

Keeping Time 
to Yourself 

I ncognito, a low-profile 
time-management pro¬ 
gram for MS-DOS com¬ 
puters, combines an ap¬ 
pointment calendar with 
200 stock excuses for break¬ 
ing or avoiding social 
engagements. 

The Incognito calendar's 
avoidance categories in¬ 
clude: My Mate and I; The 
Car; Kids, Pets, and Rela¬ 
tives: Let Me Check With 
My . , , (accountant boss, 
etc.): I'm Coming Down With 
. ,. : and Previous 
Engagement. 

Incognito's Ftb-Jogger utili¬ 
ty reminds you what you 
said to whom and tells you 
when you've ducked some¬ 
one more than a set 
number of times. The pro¬ 
gram also generates fake 
itineraries, resumes, and 
credit references. 

For your copy of in¬ 
cognito. send $395 to 
ApresHeures Computing. 70 
Main St.. Paulsboro. NH 
03458, (800) 123-4567. Call 
after 6 p.m. Please allow 10. 
maybe 12 weeks for 
delivery. 
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Texas InstnimoTts announces 
Dr. L.S. Mont^ Professional 














I the 

Computii^ System. 



No two individuals work alike* TI had 
unique answers to help Dr* L* S.Montejo 
keep his patients and his business healthy* 


“1 used to walk out of the operating 
room with a clipboard and a chart,” 
says Dr. L. S. Montejo. “Now I walk 
out with a floppy disk.” 

Dn Montejo is a prominent anes¬ 
thesiologist who is pioneering the 
use of personal computers in heart 
surgery. His unique idea for making 
quicker, more informed decisions 
led to a unique solution from TI: a 
portable PC he could talk to. Con¬ 
figured to his exact needs from the 
wide range of TI options. 

“Using TI’s Speech Command,” 
he says, “I can respond to drug 
reactions faster, with the PC mak¬ 
ing calculations as I speak to it. And 
my hands are free to do other things. 

“The information just flies by. 

But the computer organizes it, and 
by calling up color charts, I can 
make better decisions at a glance. It 
lets me provide better medical care.” 

In his office. Dr. Montejo uses a 
desktop TI Profe.ssional Computer 
to keep the business side of his 
practice operating smoothly. 

“Having to wait on a computer is 
a waste of valuable time,” he says. 
“TI runs software fast. And the TI 
screen has a lot better resolution 
than other monitors.” 


His TI 855 printer also speeds up 
the paperwork. “We can use it to go 
from draft to letter quality imme¬ 
diately, and change typefaces very 
quickly by using the control panel 
instead of software commands." 

TI had what the doctor ordered 
to put together a complete PC sys¬ 
tem for his specific needs. Including 
a solution for a budding computer 
genius in his family, “My daughter,” 
he says, “loves her Speak &. Spell.” 


TI has the right answers 
for the way you work. 

With TI’s broad line of versatile 
computer products, you can put 
together a system unique enough 
to put your own name on it. Your 
TI dealer can provide you with 
just the right combination of 
hardware, software, service and 
support for your special needs. For 
more information and the location 
of your nearest TI dealer, call 
1-800-527-3500. 




, Texas 
Instruments 

Creating useful products 
and services for you. 



From desktop, portoFk amJ briefcase PCs to mmict>mptiters and a full line of printers, 
can ossempie a TI system as unique as you arc. 


1715-% 

01985X1 
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Features 


CiARCiAS Circuit Cellar: 

Build the Home Run 
Control Svstem, 

Part Ir [ntroduction 

Steve Ciarm .. *. 1Q2 

Coprocessing in MoDyLA^2 

dy CoHeeft Rije 113 

A Million Point Graphics Tablet 

fflwies 120 


IN JANUARY WE PRESENTED a real feast in the Features department: because 
we had no theme section, we were able to publish 11 articles on a wide vari¬ 
ety of topics. This month, the significance of our theme on artificial intelligence 
and the depth of coverage it required limited the space we had available for 
features. Next month we'll return with our usual number 

As we hinted in the March Features introduction, this month Steve Ciarcia 
begins a three-part project that he's wanted to build for some time. The Circuit 
Cellar Home Run Control System takes up where Steve's first proiect of this 
type left off some years ago (see “Build a Touch Tone Decoder for Remote 
Control, ' December 1981, page 42). imagine full programmable control over 
iust about any outlet in your home. Lights can turn on and off automatically 
as you enter and leave a room. You can design a complex surveillance and 
security system that includes automatic emergency dialing. And you can phone 
home check system status, and make modifications to the control system to 
suit your schedule. All in all, Steve was pretty happy with his original 1981 
design, but with recent technological advances and his eye for improvement, 
he developed the Home Run Control System to be a lot friendlier and deliver 
a lot more. 

In August 1984 the BYTE theme was Modula-2, Heralded by many as the 
language of the future, it also has detractors, some of whom point out that 
Modula-2 is only an upgrade of its Pascal ancestor with problems of its own, 
Colleen Roe Wilson's "Coprocessing in Modula-2" describes Modu!a-2's facility 
for the development of concurrent programs, one of its significant differences 
with Pascal. 

If you have a Zenith ZHOO and are interested in exploiting its graphics 
capabilities, you might want to biiild ' A Million-Point Graphics Thblef based 
on Koala Tbchnologies' KoaiaPad. James Hawley shows you how to add the 
appropriate components and interface it to the Z-iOO's S-100 bus. With his 
graphics tablet, you can use a stylus instead of a light pen for pinpoint con¬ 
trol over your drawings, 

--Gene Smarte, Mana0in0 Editor 


APRiL 1985 •BYTE lOt 
































CIRCUIT CELLAR 



[HOTOGRAPHED BY PAUL AVIS. STYLED JANE SUTTON 


BUILD THE 

HOME RUN CONTROL 
SYSTEM 

PART 1: INTRODUCTION 


BY Steve Ciarcia 


Energy management, convenience, 
and security in one package 

Six years ago 1'presented an article on building a computer- 
controlled security system using an SDK-85 experimenters 
board. To this day, I still get letters asking For software and 
material sources. Since home/industrial energy and security 
management have been and still are a major interest (and 
little has been published since then], that article remains a 
popular reference For students and experimenters. 

As 1 look back on it now, 1 realize that my first home-control computer was 
engineered properly but was about as user-friendly as ENIAC. it's time to re¬ 
address the subject, bring the design up to date, and make this home-control 
system a real friend. 

[ conceive of this project as a simple computer control system equally ap¬ 
plicable in the home or factory. The choice of input sensors and output con¬ 
trols designates its primary application. 

Whether for industrial or home use, control systems function similarly. 
Specific input data is analyzed and compared to a predetermined set of ac¬ 
tion parameters, if a favorable comparison exists, the designated task is per¬ 
formed. For example, if a light is to be turned on at 2:00 p.m., the control 
system sees a negative request-affirmation comparison until that time. At that 
instant, the output of the control system turns on the light and then continues 
with the next request. In a control system configured as an alarm, the inputs 
would be from contact closures, and the outputs would be to bells, automatic 
dialers, and other such items. 

Whatever the application, control systems are designed to be either open 
loop or closed loop in function. An open-loop controller simply outputs its 
decision and forgets about it. Industrial control systems, on the other hand, 
require more assurance that the action has been performed. They close the 
loop by analyzing feedback signals from the operation being controlled. If 

[contimed] 

Steve Ciarda {pronounced "see-ARE-see-ahl ts an elearonics engineer and computer 
consultant with experience in process control digital design, nuclear instrumentation, and 
product development V\e is the author of s€uem! books about electronics. You can write to 
him at POB 5S2, Gfaston&yry, CT 06033. 
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CIRCUIT CELLAR 


a heating element is turned on, a cur¬ 
rent sensor in series with the ele¬ 
ment's power source or a temperature 
sensor next to the element indicates 
positively that the action has been 
performed. 

It is this open-loop versus closed- 
loop configuration that, for most ap¬ 
plications, defines whether a con¬ 
troller is consumer or industrial quali¬ 
ty, 1 beg to differ with the trend, 
however, and feel that it is about time 
a system successfully bridged the gap. 
The Circuit Cellar Home Run Control 
System (HCS) is the result. 

My intention is not to directly ad¬ 
dress the industrial market with my 
HCS. Rather, 1 will apply some of my 
industrial process-control experience 
to produce a design that offers flex¬ 
ibility and reliability as a home-control 
and energy-management system. If 
you are in the process-control busi¬ 


ness, you will soon realize that its 
sophistication and cost-effectiveness 
make it ideal for dedicated industrial- 
control applications where you might 
ordinarily use an expensive program¬ 
mable controller. 

Home Run Control System 

Practically all commercial home- 
control systems use BSR X-10 remote- 
control power modules. They are sold 
under a variety of trademarks; Pllig- 
N-Power, Sears Home Control, BSR 
X-10, and GE HomeMInder. These 
remotely controlled power switches 
turn the power on or off to lights and 
appliances that are plugged into 
them. A separate controller activates 
the individual switches by transmitting 
a coded command sequence through 
the power lines. Command controllers 
are available that perform timed or 
telephone-designated activations. 


The Plug-N-Power or Sears Home 
Control system is quite adequate for 
most open-loop applications. An at¬ 
tic fan that needs to run two hours a 
day to keep the attic cool could use 
a timer-activated BSR module. Simply 
set the command unit to turn the fan 
on from ! :00 to 3:00 every afternoon, ' 
for example. Of course, on really hot 
days the attic fan will need to run 
longer, and on rainy days you’ll be 
wasting power. If you compensate 
(close the loop) by changing the run 
time each day, it is hardly a home- 
control system. Instead, it is merely a 
more convenient manual power 
switch. 

The solution is to use a true closed- 
loop control. By adding a 120- to 
13 5-degree thermostatic switch in the 
attic, the control system can know 
when the attic is hot and has to be 
exhausted. A 90-degree thermostatic 


16 digital b digital terminal modem 

INPUTS OUTPUTS 



Figure 1: A block diagram of the Circuit Cellar Home Run Control System. 
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switch is also wired in. When the at¬ 
tic temperature reaches 13 5 degrees, 
the fan turns on. It turns off when it 
gets to 90 degrees. The BSR control 
modules could still provide the on/off 
power to the fan, but the control deci¬ 
sion is more adequately defined by 
directly monitoring the temperature 
with heat sensors than by simple 
timed activation. This way the fan will 
stay on as long and often as needed. 
On cloudy or rainy days the fan might 
not come on at all (I am aware that 
special thermostatically controlled 
atticTan switches can accomplish this 
specific task without a computer, i am 
not trying to find a specific solution 
but rather to demonstrate the two 
control approaches as they apply to 
general-purpose control systems.) 

The immediate answer to open-loop 
BSR control is to add more intelli¬ 
gence in the form of a computer. Pres¬ 
ently many control systems on the 
market use personal computers. Using 
the parallel I/O (input/output) and 
display capabilities of the personal 
computer with a specialized BSR 
transmitter card installed, many com¬ 
panies have successfully designed just 
the kind of home-control system Id 
want. However such a seemingly 
economical approach uses the entire 
function of the computer. You can 
have a $2500 Apple II home con¬ 
troller or suffer when the entire 
system grinds to a halt because 
you ve loaded a word-processing pro¬ 
gram. Besides, it can cost $10 a month 
just to run an IBM PC 24 hours a 
day—and don't forget the cost of the 
uninterruptible power supply. 

Ultimately successful computer- 
based energy-management and 
home-control systems must have 
completely dedicated functions. Try¬ 
ing to time-share tasks among games, 
word processing, and environmental 
control is simply more complicated 
than it's worth. The age of specialized 
computers is at hand. 

The Circuit Cellar HCS is designed 
specifically for that task. It is a single- 
board microprocessor-based con¬ 
troller that uses a combination of 
both open- and closed-loop control 
design, it takes advantage of the cost- 


Photo 2: HCS prototype circuit hoard. 


effective BSR control modules and 
fully duplicates any of the manual, 
automatic, or timed functions present¬ 
ly supported in the BSR product line. 

The Circuit Cellar HCS closes the 
control loop with 16 hard-wired digital 
input and 8 'TTL (transistor-transistor 
logic)-compatible hard-wired output 
lines. Relays, contact closures, motion 
detectors, and thermostatic switches 
can be connected to these I/O lines 
for direct "sense and respond" ac¬ 
tivities. It can also accommodate 48 
BSR modules. Figure I is a block 
diagram of the HCS. 

The 6802-based HCS is a stand¬ 
alone control unit (see photo 1) com¬ 
plete with battery backup. Photo 2 
shows the prototype circuit board that 


mounts Inside the control unit. The 
HCS communicates with the user 
through either a serial terminal or 
video monitor and keyboard. In the 
terminal mode RS-232C communica¬ 
tion is at 75 to 4800 bits per second 
(bps). 

The HCS optionally supports an in¬ 
tegral video-display generator to pro¬ 
vide a 24-line by 40-character display 
either directly to a composite video 
monitor or to a television set. A 
keyboard encoder allows connection 
of either an Apple H-compatible 
parallel-encoded keyboard or an un¬ 
encoded scanned-matrix keyboard. 
Finally the HCS can communicate 
with other systems. An additional con- 


Photo 1: Home Rwji Control Sptem stand-alone control 
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nector has been provided to which an 
auto-answer modem can be attached 
(such as the Hayes 300 or 1200). 
When the modem answers and the 


CIS line is activated, the HCS switches 
its display to the modem data rate 
and allows the remote calling terminal 
to access and control the HCS. Unlike 


auto-answer BSR units that allow com¬ 
mand input only, this option lets you 
view the complete status of all I/O and 
make program changes as well. 

The HCS can schedule to turn out¬ 
puts on or off based on combinations 
of the following conditions: 

a. time of the week (eg,, Tuesday 
at 4:32) 

b. time of the month {e.g., 22 nd at 
11 : 20 } 

c. input line going high 

d. input line going low 

e. turn off after time delay (eg., re¬ 
main on for 15 minutes) 

f. one-time action trigger^ by 
specific input or time 

When you want to create an event, 
various combinations of inputs and 
time can be specified. They are 

1. ON at specified time 
OFF at specified time 

2. ON at specified time 
OFF when specified input 
occurs 

3. ON when specified input occurs 
OFF at specified time 

4. ON when specified input occurs 
OFF when specified input 
occurs 

or 

ON while specified input occurs 

5. ON when specified input occurs 
OFF after period of time 

Lights can be dimmed to one of 16 
levels. This allows mood control, night 
light, or power conservation opera¬ 
tion. Tfext messages of variable size 
can be scheduled as announcements 
or reminders. And the HCS uses less 
than 5 watts (W). 

The processor and clock continue 
to operate during a power failure; 
scheduled events are noted in mem¬ 
ory. When AC power is restored, the 
HCS restores all modules to the state 
they would be in if power weren’t in¬ 
terrupted. 

The on-time of desired modules, 
usually lights, tracks the sunset. This 
alleviates having to adjust the 
schedule many times per year as the 
sunset changes. Included is a com- 


FRI APR 


8:84 PM 


ALARM SYSTEM OH 
rWTION DETECTED IN STOCK ROOM 
LIGHTS TURKED ON 
SILENT ALARM . 

SECURITY NOTIFIED 


lllllll 

1834567898123456 

1 BSR ON/OFF A 1111 . 0 - 

2 BSR DIMMER A .. ■ • • 

3 BSR CYCLER A . 

4 BSR ffl4/0FF B .. 

5 BSR ON/QFF C ... • • 

6 DIRECT OUT . 

7 MESSFfiES 1 . 

8 SUPERKEY 8 . 1 


Photo 3: A typical sUxtus-display screen. At the top, the screen shows that an alarm 
has been triggered and that several preprogrammed actions have taken place. The bottom 
half of the screen indicates the status of all the output drivers. 


A REPORT, CREATE, OR DELETE EUENT 
B SET HOUSE CODE C MANUAL ON-OFF 
S MANUAL RESTORE E AUTO RESTORE 
F RESTORE BY fflpUT G SET mjE AND 
H CLOCK ACCURACY I TIME FORMAT 


G SET mTE AND TIME 

___ I TIME FORMAT 

J TRACK SWSET K DAYLIGHT SAUINGS 
L LIST EUENTS M SET LIST SPEED 

N »»T0TAL RESET** 0 LINES PER SCREEN 
P If#>UT STATUS Q HOLD BY INPUT 
R DEFIhE SUPERKEY S BYPASS MODULE 
T DELAY EUENT U_|CT BEEPER TIME 

U SET E'JENT TO EXECUTE ONLY ONCE 

ENTER LETTER OF CHOICE <A-Z>? ■ 


USET 
UTE Oh 


L 


Photo 4: The editing menu. You reach this screen from the status-displag screen by 
pressing the space bar. All the functions w/l! be e)cplained in subsequent articles. 
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mand to compensate sunset times for 
daylight saving. 

The HCS can optionally restore the 
status of all modules every four 
minutes. This is useful in commercial 
applications where a module may be 
turned off by a transient or non-HCS- 
generated command. Restore can 
also be triggered by an input line. 

Modules can be bypassed for a 
selected interval (up to 44 days). This 
can be used for vacations or holidays. 
It also allows an input occurrence to 
lock out specified modules. Clock ac¬ 
curacy can be adjusted by software to 
within one second per day. And, final¬ 
ly. the entire event schedule can be 
listed to the serial port. The speed of 
the listing can be controlled to allow 
for printing of the schedule. 

The HCS is designed to communi¬ 
cate in English and not in a program¬ 
ming language. All control sequences 
are prompted through menus, and 
any input errors simply cause the sys¬ 
tem to revert back to the status dis¬ 
play or the option menu. 

The HCS is designed around the 
concept of an "event.'’ An event has 
four elements: the type of event, the 
device on which the event will 
operate, the trigger that starts the 
event, and the trigger that ends the 
event. The type of event is defined in 
terms of its "driver.’' These include 
Message Driver, BSR On/Off Driver, 
BSR Cycle Driver, BSR Dimmer Driver, 
Direct Output Driver, and Superkeys, 

The Message Driver displays a mes¬ 
sage on the terminal. The BSR On/Off 
Driver turns a BSR control module on 
or off. The BSR Cycle Driver causes 
a specified BSR module to cycle on 
and off periodically at a rate deter¬ 
mined by the user. The BSR Dimmer 
Driver changes the brightness of a 
BSR lamp module. The Direct Output 
Driver sets the output level on the 
eight direct output lines, Superkeys 
are 16 function keys that, when 
selected by a three-button sequence, 
trigger a predefined event sequence 
(such as turning on specific BSR 
modules, displaying particular mes¬ 
sages, or setting specific outputs). The 
quantity of events is limited only by 

{continued] 


Figure 2: Programming the HCS to turn the attic fan on. 
FRI APR 5 10:09 PM 


1111111 

1234567890123456 


BSR ON/OFF A 
BSR DIMMER A 
BSR CYCLER A 
BSR ON/OFF B 
BSR ON/OFF C 

6 DIRECT OUT 

7 MESSAGES -— 

B SUPERKEY ----— 

(a space entered on the keyboard brings up the editing menu) 

A REPORT,CREATE, OR DELETE EVENT 


(When using a terminal, the raised' 
dot graphics character is printed 
as a " -instead) 


B SET HOUSE CODE 
D MANUAL RESTORE 
F RESTORE BY INPUT 
H CLOCK ACCURACY 
J TRACK SUNSET 
L LIST EVENTS 
N **TOTAL RESET** 

P INPUT STATUS 
R DEFINE SUPERKEY 
T DELAY EVENT 

U SET EVENT TO EXECUTE ONLY ONCE 
ENTER LETTER OF CHOICE (A-Z)? A 
■ MEANS EVENTS ARE SCHEDULED 


C MANUAL ON/OFF 
E AUTO RESTORE 
G SET DATE AND TIME 
I TIME FORMAT 
K DAYLIGHT SAVINGS 
M SET LIST SPEED 
O LINES PER SCREEN 
Q HOLD BY INPUT 
S BYPASS MODULE 


1111111 

1234567390123456 

1 BSR ON/OFF A --- 

2 BSR DIMMER A--- 

3 BSR CYCLER A ---- 

4 BSR ON/OFF B — -— 

5 BSR ON/OFF C — ..- 

6 DIRECT OUT --- 

7 MESSAGES — --—-- 

e SUPERKEY ---- 

ENTER DRIVER NUMBER (1-8)7 t 

ENTER MODULE NUMBER (1-16)? 1 

THIS DRiVER/MODULE NOT iN USE 

CREATE OR DELETE EVENT (G/D)? C 
374 CHARACTERS AVAILABLE 

ENTER NAME OF MODULE 

ONE RETURN STARTS NEW LINE 
AND TWO RETURNS ENDS 
?ATTIC FAN 


(No events are 
presently scheduled) 


1 ON AT SPECIFIED TIME 
OFF AT SPECIFIED TIME 

2 ON AT SPECIFIED TIME 

OFF WHEN SPECIFIED INPUT OCCURS 

3 ON WHEN SPECIFIED INPUT OCCURS 
OFF AT SPECIFIED TIME 


[continued] 
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By selecting 
different options 
you can program 
the HCS to perform 
specific tasks. 


the available RAM (random-access 
read/write memory). (Even though the 
Superkeys, messages, and outputs are 
not BSR devices. I refer to each of 
their separate events as modules to 
be consistent with BSR terminology.) 

The HCS has two display modes; 
status and editing. The status display, 
shown in photo 3. is the normal oper¬ 
ating display of the HCS. At the top 
is the current date and time. Below 
that is an area where any messages 
will be displayed when activated. At 
the bottom is the actual real-time 
status of all output drivers presented 
as an 8-driver by 16-module display 
matrix. If no action has been defined 
for a particular module, a raised dot 
is displayed. If an event has been pro¬ 
grammed for a particular module, a 
■’O" indicates that it is currently off; 
a "I" indicates that it is currently on. 
The display updates in real time as 
the modules change state or the clock 
updates. 

Pressing the space bar displays the 
editing menu (see photo 4). By select¬ 
ing the different options presented in 
the menu, you can program the HCS 
to perform the specific tasks you wish. 
Controlling the attic fan with two 
thermostatic switches attached to in¬ 
put lines I and 2 respectively is a rel¬ 
atively simple procedure. Figure 2 
shows what appears on the display 
screen as we program that event. 

The fan will start when input line I 
goes low (it can be redefined for 
reverse polarity) and will go off when 
line 2 goes low. Perhaps you want to 
know when the fan is on (besides re¬ 
membering that driver I/module 1 is 
the fan and looking at the status dis¬ 
play). so we’ll add a message defined 


(Entering the same input # for 
4 ON WHEN SPECIFIED INPUT OCCURS both the ON and OFF trigger 
OFF WHEN SPECIFIED INPUT OCCURS in Item 4 results in "ON WHILE 

SPECIFIED INPUT OCCURS ”) 

6 ON WHEN SPECIFIED INPUT OCCURS 
OFF AFTER PERIOD OF TIME 


ENTER NUMBER OF ON/OFF 
COMBINATION (1-S)? 4 

ENTER INPUT # FOR ON (1-16)? 1 

ENTER INPUT # FOR OFF (1-16)7 2 

ATTIC FAN 

1 INPUT# 1 INPUT# 2 

ENTER INPUT # FOR ON (1-16)7 (More inputs can be added to specify 

the same BSR module function; to exit, 
simply enter a return and the status 
display will resume) 


FRIAPR5 10:11PM 


1 BSR ON/OFF A 

2 BSR DIMMER A 

3 BSR CYCLER A 

4 BSR ON/OFF B 

5 BSR ON/OFF C 

6 DIRECT OUT 

7 MESSAGES 

8 SUPERKEY 


1111111 
1234667890123456 
0 - 


(Status display now 
shows driver 1 module 
1 programmed but 
inactive) 


Figure 3; Programming tfie HCS to print a message when the fan is on. 
• MEANS EVENTS ARE SCHEDULED 


1 BSR ON/OFF A 

2 BSR DIMMER A 

3 BSR CYCLER A 

4 BSR ON/OFF B 

5 BSR ON/OFF C 

6 DIRECT OUT 

7 MESSAGES 

8 SUPERKEY 

ENTER DRIVER NUMBER (1-8)7 7 
ENTER MODULE NUMBER (1-16)7 1 
THIS DRIVER/MODULE NOT IN USE 
CREATE OR DELETE EVENT (CfD)? C 


1111111 
1234S67890123456 


1 ON AT SPECIFIED TIME 
OFF AT SPECIFIED TIME 


[continued] 
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2 ON AT SPECIFIED TIME 

OFF WHEN SPECIFIED INPUT OCCURS 

3 ON WHEN SPECIFIED INPUT OCCURS 
OFF AT SPECIFIED TIME 

4 ON WHEN SPECIFIED INPUT OCCURS 
OFF WHEN SPECIFIED INPUT OCCURS 

5 ON WHEN SPECIFIED INPUT OCCURS 
OFF AFTER PERIOD OF TIME 

ENTER NUMBER OF ON/OFF 
COMBINATION (1-5)? 4 

ENTER INPUT # FOR ON (1-16)? 1 

ENTER INPUT # FOR OFF (1-16)? 2 

502 CHARACTERS AVAILABLE 

ENTER MESSAGE 

ONE RETURN STARTS NEW LINE 
AND TWO RETURNS ENDS 
? 

THE ATTIC FAN IS ON 

1 INPUT# 1 INPUT# 2 
THE ATTIC FAN IS ON 

ENTER INPUT # FOR ON (1-16)? (just return to exit) 
FRI APR 5 10:12 PM 


1 BSR ON/OFF A 

2 BSR DIMMER A 

3 BSR CYCLER A 

4 BSR ON/OFF B 

5 BSR ON/OFF C 

6 DIRECT OUT 

7 MESSAGES 

8 SUPERKEY 


1111111 

1234567890123456 

-- 



(The two zeros indicate that the 
modules are defined but OFF) 


(If we close the contact on input line #1, the following happens:) 
FRI APR 5 10:15 PM 
THE ATTIC FAN iS ON 


(This listing is spaced to show 
the fuil 24-line display) 


1 BSR ON/OFF A 

2 BSR DIMMER A 

3 BSR CYCLER A 

4 BSR ON/OFF B 

5 BSR ON/OFF C 

6 DIRECT OUT 

7 MESSAGES 
a SUPERKEY 


1111111 

1234567890123456 




As I use the HCS 
and find certain 
functions or displays 
I want revised, some 
of them may change. 


to trigger from the same events to say 
'the fan is on." 

We can create an event at this point 
by simply typing ‘ A.' The display that 
results is shown in figure S. 

There is a lot more to this control 
system than the simple example in 
figure 3 illustrates. You probably no- 
ticed functions such as Restore 
Sunset Adjust. Delay Bypass, and 
Hold in the editing menu. Eventually 
111 get to explaining them all and il¬ 
lustrating their use. 

One Parting Comment 

The HCS is an evolving design. This 
is a three-month project that is being 
written over the course of three 
months. While the hardware design is 
fixed and printed-circuit boards are 
checked out. software is constantly 
evolving and more features are being 
added. Photos of the menus, status 
displays, and other items are taken at 
a specific time in the evolution of the 
software. As I use the HCS and find 
certain functions or displays that I 
want revised, some of them may 
change. 

User-friendliness is one area. In 
reviewing some of the higher-volume 
but lower-functioning control systems 
such as GE's HomeMinder, the em¬ 
phasis is on graphics and simple user 
interfacing. If you want to control a 
lamp on the HomeMinder, you look 
for the picture of a lamp and manip¬ 
ulate it on the screen. 

I configured HCS to be a high-level 
controller with much less emphasis 
on pretty graphics. However many of 
the professional software people who 
have seen HCS believe it would have 


APRIL 1985 -BYTE 109 

























CIRCUIT CELLAR 


a much wider audience if it had some 
■ paint-by-numbers" appearance Con¬ 
sequently they plan to support it in¬ 
dependently A HomeMinder-like 
graphics package is presently being 
written for the IBM PC by third par¬ 
ties. It will connea to the HCS through 
the terminal I/O port. Hopefully I'll 
have a picture of it in operation by the 
third month. 

While ril live without Alice-in- 
Wonderland control software I was 
bitten by the large-system interface 
bug and decided to take advantage of 
big-system functions. The HCS op¬ 
tionally includes an upload/download 
capability to the IBM PC (eventually 
for other computers). The complete 
command and control sequence resi'^ 
dent in the HCS can be uploaded 
serially to the PC for storage on disk. 
A download provision reprograms the 
HCS with that control sequence. 

This storage capability allows the 
user to run the HCS with various con¬ 
trol sequences loaded from disk. A 
’training ' session debugs the se¬ 
quence and then it is stored on disk 
for later retrieval. Industrial users who 
change program sequences frequent¬ 
ly are the prime beneficiaries, but new 
tools often produce new applications. 
This function is also accessible via the 
HCS's modem port, and Home Run 
can be completely reprogrammed by 
telephone (Perhaps you have a vaca¬ 
tion home. Simply call ahead and let 
the HCS make it a warm and cozy 
arrival.) 

Experimenters and 
OEM Users 

As always, I try to support the com¬ 
puter experimenter by providing 
sources for many of the components. 
The Circuit Cellar Home Run Control 
System is a single-board design suit¬ 
able for OEM applications as well. It 
is available in various configurations 
that are all ultimately upgradable to 
the same potential. 

If you plan on building the unit from 
scratch, good luck and take heart. 
Send me a picture of your board, and 
!1! send you a free hexadecimal dump 
(i6K bytes) of the control software, 
provided it is for noncommercial 


private use. I'll supply the code on 
two 2764 EPROMs (erasable pro¬ 
grammable read-only memories) and 
a manual for $32 (postpaid in the 
U.S.). Add $7 for overseas. 

Circuit Cellar Feedback 

This month’s feedback begins on 
page 408. 

Next Month 

This is a three-part article Next 
month, ril describe the hardware in 
detail hopefully to the extent that you 
can build your own HCS. The third 
part will emphasize the software and 
demonstrate a typical control appli¬ 
cation. ■ 

ROBCH’IC PROPS (counterclockwise from 
upper left): L Cybot Inc, I2510 I28th 
Ave NE. Kirkland. WA 98034. 2. Microbot 
Inc, 453 Ravendale Dr., Mountain View, 
CA 94043. 3. Haikato Robotics Ltd., 
1580 Lincoln SL, Suite 950. Denver. CO 
80203. 4. HEATH Co,. Hilltop Rd,. St. 
Joseph. MI 49085. 5. RB Robot Corp,. 
14618 West 6th Ave.. Golden. CO 8040 L 
6. RSI Inc (Robotics Systems International 
Ltd.). 9865 West Saanich Rd . RR2, Sydney. 
British Columbia V8L 3S1. Canada. 7. 
Hubotics Inc. 6352-D Corte Del Abeto, 
Carlsbad. CA 92008. 8. Rhino Robots 
Inc.. POB 4010, Champaign. IL 61820. 



SET PROPS: Sturbridge Yankee Work¬ 
shop Inc, Ketdeford Korner. Bedford. NH 
03102, Britches of Concord Inc, 1 
Eagle Square, Concord. NH 03301. Genie 
Vacuum Cleaner Co., 93 South Maple St.. 
Manchester. NH 03103. 

Special to Bill Summm ani Leo Taylor 
for tfidr softmre expertise. 


The following items are available from 

The Micromint Inc 
25 Terrace Dr, 

Vernon. CT 06066 

(8001 635-3355 for orders 

(203) 871-6170 for information 

L Home Run HCS—Complete assembled sys¬ 
tem with enclosure and Apple-compatible 
keyboard -..HCSOI, $589 

2. Home Run HCS—Populated PC board- 
Assembled and tested PC board. No 
enclosure or keyboard.. . .HCS02, $429 

3. Home Run HCS—Video-based kit, includes 
PC board and all components except 
enclosure, keyboard, and serial-interface 
components |IC16, IC17, IC20, and two 
DB-25 connectors} -. , , .. ,HCSV05, S329 

4. Home Run HCS—Thrminal-based kit. 

Includes PC board and all componente ex¬ 
cept video-display processor (IC22, IC25. 
and IC26). No keyboard, enclosure, or RF 
modulator. ...HCST06. S289 

5. 8K-byte static-RAM upgrade increases 

RAM to 16K bytes.HCS20, $35 

6. Apple 11-compatible ASCII-encoded key¬ 
board. HCS21, $79 

7 Wall transformer/transmitter module 
(available separately)., .., . .HCS22, $40 

All kits and assembled units include 
operators manual, power supply with wall 
transformer/cransmitter module, and 8K 
bytes of RAM, All units are supplied without 
keyboard encoder chip (not necessary when 
using encoded keyboard. IC18—optionally 
available). All item numbers that list 
enclosures also include backup battery 
holder (6 "C" cells), less batteries. Serial-port 
and video-display-processor upgrades for 
items 3 and 4 and various other components 
are also available 

Please include $8 for shipping and handling 
in the continental United States, $12 else¬ 
where. New York residents please include 8 
percent sales tax. Conneaicut residents 
please include 7,5 percent sales tax. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar¬ 
ticles are available in book form from BYTE 
Books. McGraw-Hill Book Company, POB 
400. Hightstown, N1 082 50. 

Ciflrcia s Orcuit Cellar Volume 1 covers articles 
in BYTE from September 1977 through 
November 1978. Volume II covers December 
1978 through June 1980. Wume III covers July 
1980 through December 1981. Volume IV 
covers january 1982 through )une 1983. 


Tb receive a complete list of Ciarcia’s Cir¬ 
cuit Cellar projea kits, circle 100 on the 
reader-service inquiry card at the back 
of the magazine. 
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The new HERCULES 
^lor Card * 
gi^you 


parallel port 
IBM foigot-for ^ more: 




The new Hercules Color Card gives you these five 
important features in a color graphics card. 

1. Full IBM color card compatibility.* Any program that 
runs on IBM’s color card will run on the new Hercules Color 
Card at the same resolution. 

2. A parallel printer port—standard on the Hercules 
Color Card, but forgotten by IBM on theirs. 

3. It’s short. The pint-sized Hercules Color Card fits in 
the short slot in an XT or Portable.^ And it’s AT™ compatible. 

4. It can work in your system at the same time as the 
famous high resolution Hercules Graphics Card.^ And it will 
continue to work backed by our 2 year warranty. 

5. Low price. At a suggested list price of $245, the 
Hercules Color Card is only $1 more than IBM’s card.^ And 
our Graphics Pak™ saves you even more money when you 
buy both Hercules cards at the same time. 

Call 1800 532"0600 Ext 432 for the name of the Hercules 
dealer nearest you. See why the company that made the 
first graphics cards for the IBM PC still makes the best. 


on graphics. 


Addi-vsfs: Hercules, 2550 Ninth St, lierkeley, CA B4710 Ph:415 540-6000 Tele-x:754063 Foreign distributors: CompuServe/Canada; Reflex/ 
U.K.: Computer 2000/W. Germany; Edieofl/France; Imagineering/Australia; Holland Infb PrcHiuets/Holland; DataTeam,/Scandinavia 
Trademarks/Owners: Hercules, Graphica Pak/Hercules Computer Technology; IBM, AT/ International Business MEW^hine?; Notes: (I) An 
adapter supplied far compoaite video. (2) The IBM Color/Graphics Monitor Adapter must be removed front the FortaMc before the 
Hercules Ctdor Caixl is instiled. (3) Model GBIOI or later. (4) Based on the list price as of 7.1.84 for the IBM Color/Graphies Monitor Adapter. 
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piled by Clipper runs 2 
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dard interpreter. 
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and executes your 
source code one lineal 


a time, every lime you 
run a program. Wilh 
Clipper, once you've 
debugged your source 
code, il's compiled into 
more etiicieni machine 
code. Your program 
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consuming overhead ol 
reduiidaiil tiaiislalion. 
Clipper compiles all 
your existing and future 
dBASE III programs. 
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and ask lor Clipper. 


I hen go make I he 
most ol your life lime. 
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BY Colleen Roe Wilson 


Coprocessing 
IN Modula-2 


The key to writing 
concurrent programs 
is coordination 


O ne of the main differences 
between Modula-2 and its 
ancestor, Pascal is that 
Modula-2 contains specific program¬ 
ming constructs to permit the devel¬ 
opment of real-time concurrent pro¬ 
grams. Thus, you can use Modula-2 to 
write operating systems and other 
low-level software instead of using as¬ 
sembly language, the language in 
which operating systems are tradi¬ 
tionally written. 

Concurrency 

TVuly concurrent programs execute at 
exactly the same instant in time- 
implying the use of separate com¬ 
puters. Thue concurrency occurs in 



distributed processors such as those 
found in control systems and other 
real-time applications, 

When several people use a single 
computer however, concurrency refers 
to interleaved execution. Such pro¬ 
gramming is at the heart of large time¬ 
sharing systems, where many users on 
a single computer can run programs 
at the same time. Each person per¬ 
ceives only the execution of his own 
program, while the operating system 
performs a iuggling act partitioning 
the processing power among the 
users. Interleaved execution, then, is 
the seeming concurrency of many 
processes running on one processor, 
Whether we call it true concurren¬ 
cy or not, the problems inherent in 
writing this type of program are much 
the same. The main problem is tim¬ 
ing, Concurrent programs must deal 
with nondeterministic events that oc¬ 
cur at arbitrary times. 

Suppose you have two computers 
connected Iqy some kind of commu¬ 
nications link. You want to write a pro¬ 
gram so that two people sitting in two 
different places can exchange mes¬ 
sages by typing at their respective 
keyboards. Each computer must per¬ 
form this basic sequence of actions: 

• When a key is struck on computer 
A’s keyboard, A must retrieve that 
key's value and send it to computer B, 

• When a character arrives at com¬ 
puter A from computer B, A must 

(contitjuedi 
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COPROCESSING IN MODULA-2 


display it in the next free position on 
its screen. 

Does this sound simple enough? 
Let s take a look at what can happen. 
If you Stop and think about how you 
type at a keyboard, it becomes Ob' 
vious that you can't expect a fixed 
pattern to the keyboard input and the 
arrival of data on the link. TWo users 
might carry on a question-and-answer 
conversation so that only one person 
types at a time. On the other hand, 
two users might argue and type 
simultaneously Either way the pro¬ 
gram needs to know what to do. This 
nondeterministic activity differen¬ 
tiates reahtime programs from typical 
application programs with fixed 
read/write interfaces. You can't predict 
how many reads (input from the 
keyboard) or writes (output to the link) 
the program will have to deal with or 
how they will be ordered. 

The nondeterministic nature of con¬ 
current programming leads to some 
interesting problems—deadlock or 
"deadly embrace” being the best 
known. Suppose a time-sharing sys¬ 
tem is trying to run two programs. 
Both programs need exclusive use of 
the computer's tape drive and a par¬ 
ticular printer to run. The operating 
system starts program A. which ac¬ 
quires the tape drive. Having used its 
time slot, program A is suspended 
while the operating system starts pro¬ 
gram B. Program B immediately ac¬ 
quires the printer and is suspended. 
When A starts up again, it attempts 
to acquire the printer and fails, so its 
execution is suspended until the 
printer is freed. When B starts up 
again, it attempts to acquire the tape 
drive and is likewise suspended until 
the drive is freed. The two programs 
are deadlocked. Neither can proceed 
until the other frees the resource 
needed. 

The key to writing successful con¬ 
current programs is coordination You 
must make sure that programs that 
are either cooperatively or indepen¬ 
dently executing interact with each 
other in a constructive—or at least 
nondestructive—manner. Moduia-2 
has programming constructs dealing 


with concurrency to aid in this 
coordination. 

Coprocesses 

Coprocessing is a technique that 
helps you implement coordination 
when writing concurrent programs. 
For example, suppose you write two 
programs to execute as coprocesses— 
Tfext and Disk. Text prompts you to 
enter text from the keyboard for disk 
storage (it could be an editor). Disk 
is a low-level driver program that in¬ 
teracts with the disk to read and write 
records. The two coprocesses interact 
as follows: 

• Tfext prompts you for keyboard in¬ 
put and puts the characters into a buf¬ 
fer as it receives them until it finds the 
record terminator. 

•Text signals Disk that a record is 
ready in the buffer and suspends 
execution. 

• Disk retrieves the record and writes 
it to the disk. 

• Disk signals Tfext that the record has 
been written and suspends its 
execution. 

• Tfext resumes execution at the point 
of suspension and prompts you for 
more input. 

Thus. Text and Disk coprocess the in¬ 
formation by passing it back and 
forth. This producer(Tfext)/consumer 
(Disk) relationship is the classic rela¬ 
tionship between coprocesses. 

You can expand this concept to in¬ 
clude more than two processes. Sup¬ 
pose you want various processes to 
exchange messages during execution. 
They need to be able to send mes¬ 
sages to other processes and to 
receive the same—a sort of electronic 
interprocess mail scheme. One spe¬ 
cial process is the postmaster. It 
receives and stores messages and 
then distributes them as requested by 
the designated receiving process. The 
postmaster acts as a coprocess with 
the other processes that can request 
to send or receive messages. When 
sending, the requesting process sus¬ 
pends execution while the postmaster 
picks up the message in its buffer and 
resumes when the postmaster is 
done When receiving, the requesting 


process suspends while the post¬ 
master fills its buffer with the message 
and then continues. 

Writing Coprocesses 
IN Modula-2 

TWo essential mechanisms are needed 
to implement the mechanics of copro¬ 
cessing: first a means of identifying 
and executing a program that estab¬ 
lishes it as a process: second, a 
method so that two coprocesses can 
signal each other to coordinate their 
activities. iVlodula-2 has facilities for 
these mechanisms imbedded within 
it. Modula-2 programmer do not 
have to get around the language to 
write coprocesses: the language 
directly supports this kind of pro¬ 
gramming. 

The most fundamental support of 
coprocesses provided in Modula-2 is 
the data type PROCESS, which can 
be imported from the module SYS¬ 
TEM. Ufe expect languages to support 
our abstract number systems with 
such data types as REAL and IN¬ 
TEGER, but this is something new: a 
process materialized in a data type 
The need for it is obvious: a language 
that manipulates processes must be 
able to refer to them in a concrete 
manner. 

Coprocesses use these PROCESS 
variables to communicate with each 
other. Therefore, when you create a 
coprocess, you must bind it to one of 
these variables. Likewise, when these 
programs pass control to one an¬ 
other. they must use PROCESS 
variables to indicate their targets. 
Modula-2 contains two procedures 
that provide this control: NEW- 
PROCESS and TRANSFER, both of 
which are imported from the module 
SYSTEM, 

NEWPROCESS. which aeates a co¬ 
process within the system and binds 
it to a PROCESS variable is called by 

NEWPROCESS(p: PROC.a: 

ADDRESS.s: CARDINALVAR c: 
PROCESS); 

In this statement, p is the name of a 
procedure that contains the code you 
want to constitute the process, a is the 
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DESIGN and GRAPHIC 
^FLEXIBILIT 


Captures 
Anything You Can See. 


I Ml GIT adds Icort- 
selected Graphic 
Functions, text, and 
textures with a full 
pallette of vibrant colors. 


The iUusIration Incorpo¬ 
rates line art, photos, text, 
textures and color elements. 
You can do the same with 
this icon-driven, user- 
triendly system. 


Together You Enjoy 
Unparalleled Economy 
and Applications 
Flexibility. 


For $695.00 you get the PC-EYE™ 
video digitizer board and iMIGIT"* 
graphics software. PC-EYE allows 
you to capture real-life images with 
an ordinary video camera or VCR 
and produce them on your personal 
computer. IMIGIT is an icon- 
oriented graphics software package 
which allows you to modify the 
camera image by adding text, pat¬ 
terns, colors, lines and shapes. By 
using cut and paste features with 
multiple video images, you can store 
images for later retrieval and print 
images from the screen. 

You get this Exciting Tool for 
integrating video images with 
graphics created by other software 
packages like Lotus 1-2-3*; 
Graftalk*; CAD and business 
presentation packages. Imagine 
combining a real-life camera image, 
text and a pie chart generated by 
Lotus into one picture. It's really 
as easy as 1,2, 3. 





IMIGIT Supports... 

)lution - up to 640 X 512 
16 colors or gray scale 
6-bit PC-EYE). Flexibility - 
lu support the most popular 
graphics cards and printers for 
convenient display and hardcopy 
output Speed - less than 2/10 of a 
second to capture an image in the 
IBM-compatible 320 x 200 mode. 

All in all, a powerful but easy-to-use 
package that allows you to develop 
sophisticated and dramatic 
presentations. 


CHORUS is the Single Source for 

your graphics and imaging needs. 
Complete solutions In both 
hardware and software. Call us for 
other low cost/high performance 
imaging products such as Dr. Halo* 
and Halo* graphics software; video 
cameras and accessories; and 
graphic adapter cards. You can 
expect prompt delivery, technical 
support and complete OEM design 
assistance. 

CALL 1-800 OCHORUS or 
603-424-2900. 

PC-EYE and IMIGIT are trademarks ot 
Chorus Data Systems, Inc. 

*Or Halo and Halo are trademarks of Media 
Cytoerneiics, Inc. 

Graftalk is a trademark of Redding Group, tno 
Lotus 1-2-3 Is a trademark of Lotus Development 
Corporation. 

Inquiry 66 


CHORUS 


Chnrue Svfiteme. Inrt R nnntinpntal RK;H PH Rny '1170 N4firrirrvar‘lf Mqw 











COPROCESSING IN MODULA-2 


address of a storage area that serves 
as the working space for the process 
(local data and context are stored in 
it), s is the size of the working space 
and c is a PROCESS variable that 
NEWPROCESS sets to the value of 
the coprocess it creates* 

TRANSFER is the procedure that 
transfers control from the calling co- 
process to the one called. It Is invoked 
by 

TRANSFER(VAR 
th isp rocess,coprocess: 
PROCESS); 

When a TRANSFER takes place, the 
calling coprocess is suspended and its 
context (data values, current program 
counter, etc*) saved. When the called 
coprocess executes the reverse 
TRANSFER, the calling program 
resumes execution at the point im¬ 
mediately following its fust-executed 
TRANSFER statement. This is the 
significant difference between proce¬ 
dural calls and TRANSFERS. Each 
time you call a procedure, execution 
returns to the beginning of the pro¬ 
gram and local storage is reallocated. 
Coprocesses maintain context be¬ 
tween TRANSFERS. 

The actual implementation of the 
data type PROCESS and the proce¬ 
dures NEWPROCESS and TRANS¬ 
FER varies with each machine and 
compiler. However, you need not be 
concerned with this. The data abstrac¬ 
tion provided by Modula-2 lets you 
merely manipulate the PROCESS 
variables with these procedures* Your 
interface is constant across machines. 
Contrast this with assembly-language 
programming, where you need signifi¬ 
cant knowledge of the operating-sys¬ 
tem internals to manipulate the data 
structures representing processes. 

Coding an Example 

Now that we've established what facil¬ 
ities exist in Modula-2 to program co¬ 
processes. let's look at an example 
Starting at the top of the module def¬ 
inition of TemnHandler (see listing 1), 
you import the needed concurrency 
structures from SYSTEM: the data 
types PROCESS, ADDRESS, and 
WORD, and the procedures NEW- 


Listing 1: An mmpk of coprocesses coded in Uodula-l. 

MODULE Term Handler; 

FROM SYSTEM IMPORT ADDRESS, PROCESS, NEWPROCESS, TRANSFER, 
WORD, ADR, SiZE; 

FROM SYSIO IMPORT GetChar, PutDisk; 

CONST bufsize = 80; 
nterm = 16; 

CR = 13C; 

TYPE buftype=ARRAY[0..bufsize-1] OF CHAR; 

VAR buffer: buftype; 
nchar; INTEGER; 

wspT: ARRAY[0..nterm- 1],tt*.200] OF WORD; 
wspD; ARRAY! 1 -200] OF WORD; 

D,C: PROCESS; 

T: ARRAY[0..ntefm-1] OF PROCESS: 
thfsterm: INTEGER: 

PROCEDURE Textin: 

VAR newchar: CHAR; 
status: BOOLEAN: 
local buf: buftype; 
count: INTEGER; 

BEGIN 
count: = 1; 

LOOP 

GetChar(th i sterm, newchar, status); 

IF status THEN 
CASE newchar OF 
OR: nchar: =count; 
buffer; ^ local buf; 

TRANSFERCT[thisterm],D); 
count: = “ 1 
ELSE 

INC(count): 

local buf[nchar]: = newchar; 

IF count = bufslze-1 
THEN 

nchar: count; 
buffer; = focalbuf; 

TR AN SFER(T|thi sterm], D); 
count: = -1 
END 
END 
END; 

TRANSFER(Tithisterm]G) 

END: 

END Textin; 

PROCEDURE TextToDisk; 

BEGIN 

LOOP 

Put Di sk(buffar»nchar); 

TRANSFER(DJ[thlstermI) 

END 

END TextToDisk: 

BEGIN 

NEWPROCESS(TexlToDisk,ADR(wspD).SIZE(wspD),D); 

FOR thisterm: =0 TO nterm-1 DO 
N E WPROC E SS(T extl n, A D R{ws pT[th i ste r m]), 

S IZE(wspT[th Iste rm]) J[thisterm]) 
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END; 

thisterm; = 0; 

LOOP 

TRANSFER(C,T[th(Sterm}); 
thisterm: =Uiisterm +1 MOD nterm 
END 

END TermHandler, 


PROCESS, TRANSFER, ADR, and 
SIZE. ADDRESS and WORD are self- 
explanatory primitive data types, 
ADR is a function that returns the ini¬ 
tial address of the variable passed to 
it, and SIZE is a function that returns 
that variable's storage allocation size. 
Assume the existence of a module 
named SYSIO, from which you import 
GetChar and PutDisk. in the CONST 
section you define the buffer size {buf- 
size) and the record terminator OR 
(carriage return). In the VAR section 
you define the shared buffer (buffer) 
and the shared character count 
(nchar). In addition, you define work¬ 
ing spaces for the two coprocesses 
you will create (wspT and wspD), 

Suppose you want to handle key- 
board-todisk transfers for a number 
of terminals—an order-entry system, 
for example. Listing 1 shows an array 
of processes (T) and working spaces 
(wspT). The procedure GefChar is 
passed a terminal-port number {this¬ 
term) and returns a status (true means 
new character returned while false 
means the opposite) as well as the 
keyboard character (newchar). If a 
character has arrived since the last 
GetChar call, it is returned; otherwise 
the status reports the failure. The rea¬ 
son will become clear in a moment. 

As the main body of code for Term- 
Handier begins, process D is created, 
followed by the nterm terminal pro 
cesses. Then the program enters a 
loop continually coprocessing with 
each of the individual terminal 
handlers. Each one manages its own 
character count (count) and buffer 
(localbuf). When a handler detects a 
CR or a full buffer, it moves its own 
buffer and count to the global buffer 
(buffer) and global count (nchar) and 
transfers to process D to dump the 
record. (Although it is more common 
for coprocesses to share pointers to 


variables than actual variables, these 
examples use them to make the code 
more readable.) You can see that if 
GetChar waited for a character to 
arrive—in other words, if it did not use 
the status—a single terminal could 
hold up all the others if it produced 
no input. 

What does coprocessing achieve in 
this example? First, when a specific 
terminal handler issues a TRANSFER 
back to process C, its context Is saved 
in its workspace. Therefore, the next 
time it is activated, the values of count 
and localbuf are appropriately set. 
This would not be true if you used 
procedural calls instead of co¬ 
processes. 

Second, because each handler 
maintains its own data structures, the 
overall program is kept fairly simple. 
You don't have to manage an array of 
buffers and counters. Each handler is 
concerned with only a single buffer 
and counter, and the code is recycled 
nterm times. You also gain flexibility. A 
more sophisticated version of Term- 
Handler could associate processing 
priorities with some terminals and 
choose to ignore others, in fact, in a 
coprocessing situation TermHandler 
could create new terminal handlers on 
request (instead of using a fixed 
number) or only transfer to a specific 
handler on certain conditions. 

Conclusion 

Coprocesses cooperatively process 
information by interleaved execution 
on a single computer, You must be 
careful to ensure that processes inter¬ 
act constructively, and Modula-2 auto¬ 
matically contains the programming 
constructs to aid in this coordination. 
These coprocesses provide a means 
of passing control bkween programs 
without losing the desired execution 
sequence or the context. ■ 
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Step beyond the limits of personal computing, and tlu ough the doors of the world’s finest 
stores. Or right into the action on Wall Street. Browse, buy, sell or trade. Stocks, information, 
Maine lobster, Oregon seedliiags, Italian luggage, airline tickets. Without leaving your chair. 

With an Avatex"modem, your personal computer can take you wherever you want 
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BY James Hawley 

A MILLION-POINT 
GRAPHICS TABLET 

How to build low-cost graphics for the Z-100 


The following is a list of the parts used in 
this project and the price paid for each. This 
project can be built for less than SI80. 

1 iCoalaPad .. S99.00 

1 S-lOO Proto card . 15.00 

2 ADClOOl A/D converter ICs* *. .. .60.00 

2 20-pln sockets . 50 

2 14-pin sockets. . 50 

I 16-pin socket. . 25 

I 74LS20 dual 4 input nand., . 50 

I 74LS04 hexadecimal inverter,.... .50 

I 7805 + 5-volt regulator. . 75 

I 100-(iF capacitor .. 50 

I/4-watt resistors: . 1.00 

2 10k ohm 
1 8.2k ohm 
I 1.5k ohm 
1 330 ohm 

St78.50 

* available from: Dtct-KEV 

Highway 32 South 
POB 677 
Thief River Falls. 

MN 56701 
(800) 346-5144 


T he need for a graphics 
tablet is quickly apparent if 
you try to do high-resolu¬ 
tion drawings from a key¬ 
board. Although you can create com¬ 
plex pictures with the control keys and 
cursor, you will soon want a true draw¬ 
ing machine because of the direc¬ 
tional and speed limitations of key¬ 
board drawing. 

The Zenith Z-IOO is truly a graphics 
computer with 640 by 225 pixels in 
three planes (eight colors). The 
machine devotes 64K bytes to each 
plane and has the ability to create 640 
by 480 pixels in eight colors. The 
ZBASiC graphics commands offer a 
quick method of creating custom 
graphics programs. 

To attain true graphic creativity you 
need to use a stylus for input. You can 
draw with a light pen but it is often 
awkward to use vertically and difficult 
to tell exactly where the pen is point¬ 
ing on a pixel-by-pixel basis. A graph¬ 
ics tablet solves these problems. 

There are many methods of inter¬ 
facing analog input to a microcom¬ 
puter’s bus but it is simplified by 

lames Hawley (4272 Queens Ave. Soutfi. 
MtHneapolis. MN 55410) is ffte president of 
Laminar Fbw Inc. in Minneapolis. He enjoys 
flying gliders and designing computer-graphics 
hardware and software. 


bus-compatible analog-to-digital (A/D) 
converters. The National Semiconduc¬ 
tor ADClOOl enables you to interface 
a 10-bit digital (1024-point) signal to 
the Zenith S-lOO bus with only two 
support chips. 

The graphics pad described here 
uses Koala Tfechnologies’ KoalaPad for 
the analog x, y input that feeds the 
two ADClOOl s connected to the S-lOO 
bus. To modify the KoalaPad. you 
open it by unscrewing the screws on 
the bottom, holding the unit together 
and flipping it over, and then lifting 
the pad away from the circuit board. 
Remove the black and blue wires from 
the bottom of the board and, with 
wire-wrap wire, solder them onto pins 
4 and 9 (respectively) of the chip on 
the lower left side of the circuit board 
(next to resistor number 23). These 
two lines will now carry the 0-3'Volt 
analog signal (see photo I). Thpe the 
wires out of the way and gently 
replace the pad. Then put on the 
cover, turn the unit over, and screw it 
back together. The KoalaPad is now 
ready to plug into the empty socket 
on the S-IOO card. A brief description 
of the circuit is shown in figure I. You 
can use the wire-wrap wireand-solder 
method to build the board but the 3M 
press-pin method is easier. It allows 
rapid assembly and disassembly. The 
3M socket and insertion tool make up 
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the 31VI wiring system, which is sold 
as the Whiz Kit by Ragon Inc. of Min¬ 
neapolis. Minnesota. Its ease and 
speed justify the high cost of the 
sockets. 

Listing 1 gives you all the program¬ 
ming necessary to get the x. y values 
you need for drawing or cursor move¬ 
ment from the circuit board. If you in¬ 
tend to compile the program, it is a 
good idea to repeat the OUT and INP 
routines and compare the values you 
get. This error checking is helpful 
because the KoalaPad can generate 
some bogus values because of the ex¬ 
ecution speed of compiled code. 

If the ZBASiC language were 
changed to take full advantage of the 
interlace mode, then Zenith would be 
able to offer true high-resolution color 
graphics at the lowest price in the 
industry. ■ 


Listing I: T^iis pro 0 ram is aW you 
need to access the KoalaPad. 

10 LISTING #1 

20 OUT 127,0 START CONVERSION 
30 A = INP{127) IMPORT TOP 8 BITS 
40 B = iNP(127) 1N BOTTOM 2 BITS 
50 A-A*4:B = B/64:X-A + B ‘10 BITS 
60 OUT 126,0 START CONVERSION 
70 A-INP(126) ‘IMPORT TOP 8 BITS 
80 B = [NP{126) 1N BOTTOM 2 BITS 
90 A = A*4:B = B/64:Y = (A+B)/4 



I 


I 


Figure I: The 74LS04 iwv^rts address signals to the 74LS20 tp create two chip-select 
sfyMis for the two ADC 100h (U3 and U4). It also the OUT and INP 
and sends their signals to U3 and U4 as WR and RD. Tfie clocks on pms 19 and 4 
of the ADClOOls use a resistor capacitor circuit, and reference mltage for the circuit 
comes from resistors across GRD and +5. 
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SOMETH^G BRAND NEW 




INSTANT DATABASES... BECAUSE THAT’S 
HOW MOST OF US NEED INFORMATION 
... INSTANTLY! 

Homebase provides you instant access to a 
whole realm of databases. Just hit the hotkey 
to freeze whatever software you're working in, 
and you're ready to find, insert or manipulate 
data. 

This is much more than a simple cardfile or 
mini-database. You'll be able to set up your 
own templates, define parameters such as the 
length of a field, and do rapid key searches. 
You can have thotisdnds of records in a data¬ 
base. And numerous databases on your menu. 


THE TOOLS YOU NEED. 

Wb'vq iFiduded □ powerfuf set of toots that will sov© you llrr^ aod help 
YOU organize hifDfrnofion, schedule, caJcotote ond a whole lot more. All 
wtthin o q0dc kBystioke regardless of the softwcn© you^re running I 
You may fiTid a few of these tn ®onr>e products but noth Inp 

else oppfoocKes the power of Homeba$©t 


• Instant Ootdbases 

■ Quickterm Terminal (ayqlloble 

• Fhone Message Pod 

even when youVe working in 

* Rolodex " 

□ryofher program) 

• Appointment Calender 

« Autod idler 

• Colculotof 

• Template Maker (for designing 

• Notepad 

your own databases) 

» Time and Expense Diary 

• DOS Services 

• Programmable HollteY(Vou 

• Rolodex Card Printer 

choose the key that gets you 

• Mamryg Label Ptinler 

to your Homebase) 

• Data Transfer (between 

* Electronic Mol) (as an 

databases or your other 

automatic multi-task!) 

saffwara) 

• Tables ond Pages (for those 

• Cuf and Pasta (great for puttii^ . 

things you alwoys need to 

together an Electronic Mali 

took up) 

letter that combines a chunk of 

• Alarm Clock (Including Musical 

^readsheet some text from 0 

Snooze Alarm) 

• To-Do Ust 

docurnant. arid a few notes) j 
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THE EXCITEMENT IS BACK 

With the Electronic Mailbag of Your Dreams 

ELECTRONIC MAIL THAT TAKES CARE OF ITSELF ... IN THE BACKGROUND 

(While you're running WordStar, Lotus, dBase, a compiler or whatever) 

wonted electronic moil that could toke core of Itself while we were busy on the computer doing something else. 

Wq always fait that there was something strange about having to play postman every time a piece of electronic mail was due 
tt was always a case of loading up □ communications package and either waiting for the mall or going out to fetch it, 
Now. we've got iti And you con have it. too. With HOMEBASE. Electronic mail can arrive while you re working in another piece of 
software, Up In the comer of your screen, a signal tats you know that there's Incoming mall. You can read if as It comes In. ff you 
want. Of you can Ignore !t. and your moil will automatically file itseff, ,, to be read at your leisure, 

When you're sending Electronic Mail Its Just as easy Once youV© written and addressed your letter, the rest Is done for you. 
automatically, while you're back working in another piece of software. 


CHECK THE DIFFERENCE IN VALUE! 

WHY ARE YOU GEHING SO MUCH 
SOFTWARE FOR SUCH 
A SMALL PRICE? 

Amber Systems mokes tools for program¬ 
mers induding VSI—The Window Machine. 

\Afe make mouse drivers, asynchronous drivers 
and electronic mall packages for a number 
of companies. Now. weVe decided to use 
these tools, plus some new ones that aren't 
yet on the market, to produce new concepts 
in software. Because we make the tools our¬ 
selves. our costs, and consequently yours, are 
the lowest possible .. . with never a compro¬ 
mise in quality. 

YES! Site licenses are available for 

companies ,.. large and small. If you would 
like to order a single copy. now. to examine 
and show around your company Its cost can 
be deducted, later on. from your site license. 

For further Information on site licenses coll 
408-996-1883. 


Inquiry 22 


ORDER YOUR COPY OF HOMEBASE TODAY! 

For VISA and MasterCard Orders Call Toll Free: 800-538-8157 Ext. 824 

In CA 800-672-3470 Ext. 824 

Call Mon. - Fri. 6 A.M. to 12 P.M., Sat. & Sun. 6 A.M. to 8 P.M. (RST.) 

or fill in this ORDER FORM and enclose a check, money oraer or your 
VISA or MasterCard number. 

HOMEBASE is available for the IBM PC. XT and true compatibles 
$49.95 + $5 for shipping and handling" 


MAME _ 

THLE _ _ 

COMPANY NAME_ __ 

ADDRESS . _ _ 

CITY __ STATE . _ 

HOME PHONE ( ) __ _ _ WORK PHONE ( ) 

□ CHECK a MONEY ORDER U MSA D MASTEKCARO Card * _ 

SCNtOY rrkoney-baek ggarantee! 


‘GaUfomla resJcJents add 4% sates Tq«, Outside UlS please odd 5, Checks musl be on □ U.J 
CO.D. or purchose ofd&rs. 

For dealer ord site license infPrmatiori, coJi 406 9^6-1633 b 


.ZfP_ 


, Exp. date _ 


,S, bank and in U.S> doitoR. Scsny. no 


SEND TO; 


/IW 3 EI 2 

AMBER SYSTEMS, INC. 

1171 S. Sarofoga-Sunnyvale Road 
San Jose, CA 95129 


HOMEBASE 

Notepad 

Autodialer 

Appointment Calendar 
DOS Services 
Calculator 
Rolodex 

Rolodex Cord Printer 
Tables and Pages 
Alarm Clock 
Template Maker 
Instant Databases 
Data Transfer 
Cut and Paste 
Programmable Hotkey 
Phone Message Pad 
Time and Expense Diary 
To-do List 
Electronic Moil 
Quickterm Terminal 
Mailing Label Printer 


$49.95 ! 

V!«llckliotra<Jtfnr<Mkerf6Qrtar>dln>arn)ttt^^ ^ WlrxJcws li a of Potyttw Co»p Spotiipht.ii a irodorrrortr i3f 


SIDEKICK 

Notepad 

Autodialer 

Calendar 

Calculator 

ASCII Table 

Rolodex 


$49.95 


POLY WINDOWS 

Notepod 

Keyboard Macros 

Calendar 

Calculator 

Game 

Alarnn 

File Cords 


$49.95 


SPOTLIGHT 

Notepad 
Calendar 
DOS Services 
Calculotor 
Rolodex 
Rle Cards 


$149,95 
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EVTE 


Artificial 

Intelligence 


Communication with Alien Intelligence 


Mcirvm ... . , 126 

The Quest to Understand Thinking 

by Ro^er Schatik Larry .143 

The lisp Tutor 

by lo^Trt R. and Brian ]. Reiser. . 159 

PROUST 

by W. and E/liot Scfbu^ciy. . . 179 

Architectures for AI 

by Mkhaei F. Deerlng . , ... . , . . 193 

The lisp Revolution 

by Patrick H. Mnston ....,209 

The Challenge of Open Systems 

by Carl . 223 

Vision 

by Dana H. Ba^^ar£:^ and 

Christopher M. Broww. .....245 

Learning in Parallel Networks 
by Geoffrey E. .265 

Connections 

by \erome A. Peldman .. 277 

Reverse Engineering the Brain 

\ohn K. 286 

The Technoudgy of Expert Systems 

by Pjobert H. DonaW 

and Albert Boulanger ..303 

Inside an Expert System 

by Beverly A, TIiortifTsofl and 

Wiliam A. Thompson ., ..315 


YOU AWAKE ONE MORNING to find your brain has another lobe function¬ 
ing. Invisible this auxiliary lobe answers your questions with information 
beyond the realm of your own memory, suggests plausible courses of action, 
and asks questions that help bring out relevant facts. You quickly come to 
rely on the new lobe so much that you stop wondering how it works. You 
just use it. This is the dream of artificial intelligence. In this issue of BYTE, 
a group of distinguished authors, including leading researchers, examine the 
state of this challenging field. While the auxiliary lobe is a distant dream, some 
of these articles show that Al has won a place on personal computers. 

Understanding artificial intelligence requires understanding intelligence itself, 
Marvin Minsky of MIT explores the concept of intelligence and considers 
whether we will be able to communicate with extraterrestrial intelligence when 
we encounter it. Some of the conceptual structures needed to make com¬ 
puters perform operations natural to the human mind are covered by Roger 
Schank and Larry Hunter of Yale. 

Computer science is among the first fields to benefit from Al. John Anderson 
and Brian Reiser of Carnegie-Mellon describe their interactive LISP program 
that teaches people to program in LISR while Yale's Lewis lohnson and Elliot 
Soloway explain the operations of their LiSP program that finds nonsyntactic 
bugs in Pascal programs. 

If we are to have powerful Al on personal computers, we must have efficient 
hardware and software. Michael Deering of Schlumberger Research surveys 
some efficient architectures for AL After noticing the recent flowering of LISP 
on persona! computers. MIT's Patrick Winston provides an introduction to the 
language. Carl Hewitt, developer of an early logic programming language, ques¬ 
tions whether logic programming will be able to develop intelligent systems 
for complex applications in the real world. 

In their article Dana Ballard and Chris Brown of Rochester University explain 
how the miracle of vision rests on hierarchical representations of information 
as well as on parallel processing. Parallelism is explored further by Geoffrey 
Hinton of Carnegie-Mellon, who presents two theories of how learning could 
occur in brain-like networks. Jerome Feldman of Rochester elaborates on key 
issues in massive parallelism in both natural and artificial intelligence. John 
Stevens of the University of Tbronto takes a bold and intriguing look at the 
possibilities of copying the brain's own circuitry directly. He starts with the device 
physics of the brain and goes on to discuss silicon-based designs. 

The methods for building expert systems discussed by Robert Michaelsen. 
Donald Michie. and Albert Boulanger include not only those based on rules 
but also those based on deeper representations of knowledge. Beverly and 
William Thompson explain a rule-based expert system written in Pascal. 

Space limitations prevented the inclusion of Michael Fichtelmaris expert 
system in Logo and Phillip Roblnsoris description of a custom Al chip 
developed at Syracuse University. Look for these articles in forthcoming issues. 

Many of the technical terms used in the context of AI invol ve subtle varia¬ 
tions on the traditional computer science definitions. Please consult the 
glossary on page 138 for definitions of several of these terms. 

~P^iJ'^ [jBmmons. Editor rw 
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ARTIFICIAL INTELLIGENCE 


COMMUNICATION 
WITH ALIEN 
INTELLIGENCE 

BY Marvin Minsky 


It may not be as difficult as you think 


WHEN FIRST WE MEET those aliens 
in outer space, will we and they be 
able to converse? I believe that, yes. 
we will—provided they are motivated 
to cooperate—because well both 
think in similar ways. I propose two 
kinds of arguments for , why those 
aliens may think like us, in spite of 
having very different origins. These 
arguments are based on the idea that 
all intelligent problem solvers are sub¬ 
ject to the same ultimate constraints-- 
limitations on space, time, and 
materials. For animals to evolve 
powerful ways to deal with such con¬ 
straints. they must have ways to repre¬ 
sent the situations they face, and they 
must have processes for manipulating 
those representations. These two re¬ 
quirements are: 

Economics: Every intelligence must 
develop symbol systems for repre¬ 
senting things, causes, and goah and 
for formulating and remembering the 
procedures it develops for achieving 
those goals. 

Sparseness; Every evolving intellr 
gence will eventually encounter cer¬ 
tain very special ideas—eg., about 


arithmetic, causal reasoning, and 
economics—because these particuiar 
ideas are very much simpler than 
other ideas with siwilar uses. 

The economics argument is that the 
power of a mind depends on how it 
manages the resources it can use The 
concept of thiny is indispensable for 
managing the resources of space and 
the substances that fill it. The concept 
of goal is indispensable for managing 
how we use the time we have avail- 
able—both for what we do and what 
we think about. Aliens will use these 
notions too, because they are both 
easy to evolve and because there ap¬ 
pear to be no easily evolved alter¬ 
natives for them. 

The sparseness theory tries to make 
this more precise by showing that 
almost any evolutionary search will 
soon find certain schemes that have 
no easily accessible alternatives, that 
is, other different ideas that can serve 
the same purposes. These ideas or 
processes seem to be peculiarly 
isolated in the sense that the only 
things that resemble them are vastly 
more complicated. I will discuss only 


the specific example of arithmetic and 
conjecture that those other concepts 
of objects, causes, and goals have this 
same isIand-Iike character. 

Critic: What if those aliens have 
evolved so far beyond us that their 
concerns are unintelligible to us and 
their technologies and conceptions 
have become entirely different from 
ours? 

Then communication may be in¬ 
feasible My arguments apply only to 
those stages of mental evolution in 

pioneer VkirviH 

is Danner Professor of Science rn the Depart¬ 
ment of Electriojl Engineering and Computer 
Science rtf MassflcAwsetts Instifwte of lech- 
mlogy (545 Technology Sguare, Cambridge. 
MA 02139), In tfie late 1950s, Minsfei/, 
together loftn McG^rC^iy [now at Stan¬ 
ford), created MIT s AI Laboratory, of which 
Minsky Mjs the director for several years. 
Minsfey has been interested in SET! {the 
Search for Exlraterrestrial Intelligence) and 
participated in the important 1971 conference 
on communication with extraterrestrials, held 
in Soviet Armeni^J and organized by Carl 
Sagan. 
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COMMUNICATION 


A distinctive aspect 
of intelligence is 
the ability to solve 
new, different problems. 


which beings are still concerned with 
surviving, communicating, and ex¬ 
panding their control of the physical 
world. Beyond that, we may be unable 
to sympathize with what they come 
to regard as important. Yet even then 
we can hope to communicate with the 
mental mechanisms they use to keep 
account of space and time: these 
could remain as sorts of universal 
currency. 

Critic: How can we be sure that things 
like plants and stones or storms and 
streams are not intelligent in other 
ways? 

If you can't say in what respects 
their intelligence is similar it makes no 
sense to use the same word. They cer¬ 
tainly don't seem good at solving the 
kinds of problems that challenge our 
intelligence 

Critic: What's so special about solv¬ 
ing problems? Please define intelli¬ 
gence precisely so that well know 
what we are discussing. 

It's not one author's place to tel! 
other people how to use a word that 
they already understand. Lets just use 
intelligence to mean what people 
usually mean: the ability to solve hard 
problems—like how to build space¬ 
ships and long-distance communica¬ 
tion systems. 

Critic: Then please define what a hard 
problem is. For instance, we know that 
human intelligence was involved in 
building the pyramids—yet cora/-reef 
animals build things on an even larger 
scale. Should we therefore be able to 
communicate with them? 

No. Humans do indeed solve such 
problems, but it is only an illusion that 
coral-reef animals do. An important 
factor is speed. No single bird dis¬ 


covers how to fly: Evolution used a 
trillion bird-years to find out how—yet 
man learned to fly In tens of human- 
years. And while a person might take 
several years to find a way to build a 
structure like an oriole's nest or a 
beaver’s dam. no oriole or beaver 
could ever learn to do such things at 
all without exploiting the ancient nest- 
machines their genes construct inside 
their brains. A distinctive aspect of 
what we call intelligence is this ability 
to solve a wide range of new. different 
kinds of problems. This is why it makes 
sense to try to communicate with an 
individual animal that can learn quickly 
how to solve new hard problems. 

What enables us to solve hard prob¬ 
lems so quickly? Here are some ingre¬ 
dients that seem to me so essential 
that I would expect intelligent aliens 
to use them, too: 

Subgoals—to break hard problems 
into simpler ones 

Subob/ecfs—fo make descriptions 
based on parts and relations 
Cause-symbols—to explain and 
understand how things change 
Memories—to accumulate experience 
about similar problems 
Economics—to efficiently allocate 
scarce resources 

Planning—to organize work before fill¬ 
ing in details 

Self-awareness—to provide for the 
problem solver's own welfare 

Still aren't these only a few of the 
myriads of other possibilities? Why 
can't our aliens do all such things in 
completely alien ways? i believe that 
these problem-solving schemes are 
not as arbitrary as they seem. 

The Sparseness Principle 

Why does it seem so obvious to us 
that two and two equal four? Such 
mysteries have long concerned philos¬ 
ophers—why certain concepts seem 
to come into our minds as though 
they need no prior experience or 
evidence. My answer is that this may 
be due. at least in part, to the follow¬ 
ing computatioml phenomenon. 

The Sparseness Principle: Whenever 
two relatively simple processes have 


products that are similar, those prod¬ 
ucts are likely to be completely 
identical 

Because of this, we can expect cer¬ 
tain a priori structures to appear, 
almost always, whenever a computa¬ 
tional system evolves by selection 
from a universe of possible processes. 
The ideas of number and arithmetic 
are examples of this, and my conjec¬ 
ture is that this may be why different 
people can communicate so perfect¬ 
ly about such matters, although their 
minds may differ in many other ways. 
This may apply to aliens, too. Let me 
explain the sparseness principle by re¬ 
counting two anecdotes. One involves 
a mathematical experiment the other 
a real-life experience 

A Mathematical Experiment—f 
once set out to explore the behaviors 
of all possible processes—that is, of 
ail possible computers and their pro¬ 
grams, There is an easy way to begin 
that search: you just list all possible 
finite sets of rules, one by one. This 
is easy to do using methods that Alan 
Hiring described in 1936: these are 
what today we call "Turing machines.'' 
Naturally, I didn't get very far because 
the variety of such processes grows 
exponentially with the number of 
rules in each set. However, with the 
help of my student. Daniel Bob row, I 
managed to examine the first few 
thousand of such machines—and we 
found that among them there were 
only a few distinct kinds of behaviors. 
Some of them simply stopped with¬ 
out accomplishing anything. Many of 
the others ]ust erased their input data 
and did nothing else Most of the re¬ 
mainder quickly got trapped in circles, 
senselessly repeating the same steps 
over again. There were only a few left 
that did anything interesting at all— 
and these were all essentially the 
same; Each of them performed a 
counting operation that repeatedly in¬ 
creased by one the length of a string 
of symbols. In honor of their ability 
to do what resembles a fragment of 
simple arithmetic, let's call these A- 
Let's think of this exploration 
as exposing parts of some infinite 


128 B YTE • APRIL 1985 










Gold Hill Computers brings the language of 
Artificial Intelligence to Your Personal Computer. 


Why every Computer Professional 
should know Com MON Lisp. 

You know how frustrating it is to 
deai with programs that are stupid and 
inflexible like those buried iaside 
automated bank teller machines and 
airline reservation systems. You also 
know how frustrating it is to engineer 
solutions to today's information- 
processing problems with languages 
designed mainly for number crunching. 
It doesn 7 have to he this way. 

Programs based on the ideas of 
Artificial Intelligence and implemented 
in Common Lisp can be intelligent, flex^ 
ible, and human like. When you use 
Common Lisp in combination with 
artificial intelligence techniques, you 
will be al:>le to solve problefm you 
could nei^ solve before. You will be 
able to write powerful programs that 
can accommodate naive computer 
users who want intelligible answers 
to questions quickly 

The best way to get started is to buy 
Goldj-n Common Lisp 7 the first Common 
Ljsp for personal computers. 

Golden Common Lisp: 

The AI Tutor 

Golden Common Lisp makes it easy 
for you to learn to use Common Lisp, on 
your personal computer, by yourself, 
at your own pace* The San Marco Lisp 
Explorer;" a 1000-frame interactive soft¬ 
ware slide show developed by Patrick H. 
Winston and San Marco Associates, 
takes you through Common Lisp and 
exciting artificial intelligence applica¬ 
tions like expert systems, intelligent 
data-access systems, and natural 
language interfaces. 



Golden Common Lisp requires an 
IBM, PC XT, PC AT, or 100% IBM PC 
compatible computer with 512K bytes 
of memory and PC-DOS 2.0 or higher. 
More memory is recommended tor 
applications development 
ORDER GCLISP TODAY using 
the coupon belc;w. Or eail our Sales 
Department at^ 


617-492-2071 


Golden Common Lisp: The 
Complete Lisp Environment 

The Golden Common Lisp 
package includes: 

■ the GC Lisp interpreter 

• the GMACS editor 

• the San Marco Lisp Explorer 

• the On-line Help system 

• l!SF, 2nd edition by Winston 
and Horn 

• the Common Dsp Reference Manual 
by Steele 

• tlie Golden Common Lisp Usef s 
Manual 

Golden Common Lisp: The 
Powertool for Personal Computing 

Golden Common Lisp is an extensive 
subset of Common Lisp, suppcjrting more 
than 400 Lisp primitives. Aavanced 
features of Golden Common Lisp include 
co routines for multi-tasking, macros for 
code clarity, streams for I/O, closures 
for object'Centered programming, 
and multiple'value returning functions 
for efficiency. 


j Gold Hill Computers 
163 Harv^ard Street 
Cambridge, MA 02139 


B! 85 


n 


Name 

rule 


Depart men E 


Organi2:3iiian 

Address 


Phone 


Todays Date 


Tirpe of cximputer 

O Enclosed is a check to Gold Hill 

Computers for GCLisp. . 

□ Please bill my □ MasterCard□ VISA card, ( 

^^ 


Card # 


Expiration Date 


Signaiure 

Quantity Description Unit Price Total Price 



Golden 

Common 

Lisp 

*495 


MA residents add 5% 

Subtotal 


Sales Tax 



Total Amount 



G O 




cm: 


^9 

counts, dealer discounts, and educational 
discounts for university-affiliated purchasers 
I □ Please send me more information. _| 


C O M 


D -T 


163 Harvard Street^ Cambridge, Massachusetts 02139 

I 

. »copyrigi 

Corporation. IBM PC, PC XT, PC AT, and PCDOS are trademarks of International Business Machines. 



Golden Common Lisp and GC Lisp are trademarks of Gold Hill Computers. The San Marco Lisp Explorer is a trademark of San Marco Associates. 
* ^ ’ ■ . "" . ^ .. . . 







































COMPUTER HUT' 


COMPARE 

OUR 

SERVICE & PRICE! 


SPECIAL 
OF THE 
MONTH 

IBM-PC, XT & AT^ 
CALL FOR / 
PRICE 




DISK DRIVES 


lancJon TM100-2 DS/DD $165 

MATSUSHITA JA 551 $149 

TEAC FD-55B Slimline $149 

SHUGART SA-465 half-high CALL 


HARD DISKS/TAPE 

MAYNARD 

WSI .$895 WS2 .$1095 

EVEREX, SYSGEN, MOUNTAIN CALL 

flE MAYNARD ELECTRONICS 

Floppy Disk Controller $129 

FDC w/Par. Port or Ser Port $179/189 
SANDSTAR SERIES CALL 

QUADRAM 

Ouadboard 64K exp. to 384K .. . $279 
Quadcolor I & II . CALL 

AST RESEARCH 

SixPak Plus 64K . $279 

MegaPlus // 64K . $279 

f/OPtus If . . $t29 

STS.., CALL 

MICROIDG 

Baby Blue II 64K . $4B9 


GRAPHICS BOARDS 


TECMAR 

Graphics Master $489 
HERCULES 

Hi Res Mono Graphics $329 

Color Graphics w/Par Port$185 

PARADISE 

Modular Graphics .$299 


ANY PRODUCT NOT 
LISTED? CALL 


I_ MODEMS 

0Hayes 


Smartmodem 1200 .$469 

Smartmodem 1200B .$409 

BIZCOMP 

PC Intellimodem .$359 

PC Intellimodem-ST ... CALL 

NOVATION .CALL 

SmartCat .$359 


PRINTERS 


FX~100.... CALL 


EPSON 

FX-80 . CALL 

RX-80 . CALL 

jx-ao . CALL 

brother 

HR-15 Par. , $399 
HR-25 .$649 

DYNAX 

DX-15 Par.. $399 

C-ITOH 
PROV/RITER 
STARWRITER F-10P 

oigcwA 

84P . CALL 

92P . BEST 

93P.... PRICES 

SFC 


3550 . $M49 

Pinwriter P2 $689 

TOSHIBA 
P1351 .... $1399 

DAISYWRITER 

2000 w/4aK Butter. 

DATAPRODUCTB . , 


RX-100. .. CALL 
LQ-7500.. . CALL 


Ser .$399 

HR-35 .$839 


Ser .$399 


CALL 

$1095 


84S . CALL 

92S . BEST 

93S .... PRICES 


$699 

8850 . $1995 

P3 .$895 


P1340 . $775 


$849 

CALL 


Spinwriter 2050 



ASK ABOUT OUR 
TRAINING & REPAIR 
SERVICES. 


COMPUTERS 


COLUMBIA 


0-At* PBOOUCTS, <MC. GALL 

comPAir ' . "^ ^ CALL 

_ MONITORS _ 

AMDEK 
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COMMUNICATION 


"universe of possible computational 
structures." Then this tiny fragment of 
evidence suggests that such a 
universe may look something like 
figure 1. 

The Xs represent those useless pro- 
cesses that scarcely do anything at all, 
while the As represent those little 
counting machines, which in effect are 
all identical. Little processes like 
these, inside our minds, could be 
seeds of our more mature ideas 
about arithmetic. My point is that it 
seems inevitable that somewhere in 
a growing mind some A-machines 
must come to be. 

Now, possibly, there are some other 
really different ways to count. So there 
may appear much later some of what 
we represent as B-machim. which are 
processes that act in ways that are 
similar but not identical to the ways 
A-machines behave. But our experi¬ 
ment hints that even the simplest 
possible B-machine will be so much 
more complicated that it is unlikely 
any brain would discover one before 
it first found many A-machines. 

I think of this little thought experi¬ 
ment as resembling an abstract ver¬ 
sion of those first experiments in 
which Stanley Miller and Harold Urey 
set out to explore with real chemicals 
the simplest combinations of consti¬ 
tuents. They started with a few ele¬ 
ments like hydrogen, oxygen, nitro¬ 
gen, carbon, and phosphorus and 
found that those chemicals react first 
to make simple molecules and then 
go on to form peptides, sugars, 
nucleotides, and whatnot. Of course, 
we would have to wait much, much 
longer before the appearance of 
tigers, woodpeckers, or Andro- 
medans. 

A Real-Life Episode—Once, while I 
was still a child in school, I heard that 
minus times minus is plus. How strange 
it seemed that negatives could cancel 
out—as though two wrongs could 
make a right, or "this statement lies" 
could be a truth. I wondered if there 
could be something else, still like 
arithmetic but having yet another 
sign. Why not make up some number 
things, I thought, that go not just two 
way^, but three? 1 searched for days. 


making up new little multiplication 
tables. Alas, each system ended either 
with impossible arithmetic (e.g„ with 
one and two the same), with no signs 
at all, or with an extra sign. Eventual¬ 
ly. 1 gave up. If I had had the courage 
to persist, as Gauss did, I might have 
discovered the arithmetic of complex 
numbers or, as Pauli did, the arith¬ 
metic of spin matrices. But no one 
ever finds a three-signed imitation of 
arithmetic because, it seems, it sim¬ 
ply doesn't exist. 

Tty, for example, to make a new 
number system that’s like the ordinary 
one except that it sfeips some 
number—say, 4, it Just won't work. 
Everything will go wrong. You’ll have 
to decide what 2 plus 2 is. If you say 
that this is 5, then 5 will have to be 
an even number, and so also must 7 
and 9. Then, what’s 5 plus 5? Is it 8, 
or 9, or 10? You’ll find that to make 
the new system at ail like arithmetic 
you’ll have to change the properties 
of all the other numbers. Then, when 
you’re done, you’ll find that you have 
changed only those numbers’ names 
and not their properties at all. 

Similarly, you could try to make two 
different numbers be the same—say, 
139 and 145. But then, to make sub¬ 
traction work, you’ll have to make 6 
the same as 0 and 4 plus 5 equal to 
3, Suddenly, you’ll find that the sum 
of two positive numbers is smaller 
than either of them—and that scarce¬ 


ly resembles arithmetic at all. (In fact, 
this leads to modular arithmetic, which 
has a certain usefulness in abstract 
mathematics but is worse than use¬ 
less for keeping track of real things.) 
And so it goes. 

There is just no way to take a single 
number out or put another one in. 
Nor can you change a single product, 
sum, or prime, 

What gives arithmetic this stark and 
singular rigidity? You cannot make the 
smallest hole in it or make it stretch 
or bend the slightest bit. You have to 
take it as it stands, the whole thing, 
all or nothing, unchangeable, because 
it’s isolated as an island in that 
universe of processes. That selfsame 
A-machine exists, immutably com¬ 
plete, as part of every other process 
that can generate an endless chain of 
different things. 

i sometimes wonder if it’s danger¬ 
ous to make our children dwell so 
long on arithmetic since, when seen 
this way, it leads to such a singularly 
barren world. Ttue, some children find 
in it a universe of different things to 
do. Most children, though, just find it 
dull—a source of endless rote and 
pointless pain: it’s like the tedium of 
working clay too cold to mold into any 
other shape. 

From all this, I conclude that any en¬ 
tity who searches through the sim¬ 
plest processes will soon find frag- 

(contihued) 
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merits that do not merely resemble 
arithmetic but are arithmetic. It is not 
a matter of inventiveness or imagina¬ 
tion. only a fact about the geography 
of the universe of computation, a 
world far more constrained than that 
of real things. 

Thesis: All processes or formalisms 
that resemble arlthm&lc are either 
Identical to it or else unthinkably com¬ 
plicated. This is why tve can commu¬ 
nicate perfectly about numbers. 

What has this to do with aliens? 
Only that they too must have evolved 
by searching through some universe 
of possible processes, and any evolu¬ 
tionary process must first consider 
relatively simple systems and thus 
discover the same isolated islands of 
efficiency. 

Finally, we ought to ask why pro¬ 
cesses occur that way without some 
similar ones nearby? It is hard to for¬ 
mulate this precisely, because the 
meaning of similar depends on what 
you want to use it for. One way to ex¬ 
plain it is to point out that a small set 
of rules can generate a vast world of 
implications and consequences. But 
there is no converse because usually 
a small set of rules can t describe a 
large and complex thing. This is sim¬ 
ply a matter of arithmetic: There just 
aren’t enough small sets of rules to go 
around! And that explains why we 
cannot take some set of rules, use it 
to generate a universe of conse¬ 
quences. make a few changes in that 
universe, and then describe that end 
result, again in terms of only a few 
rules. Now. that altered universe has 
become one of miracles, not of laws. 
There are not enough small sets of 
rules to produce the effect of con¬ 
tinuity. 

Causes and Clauses 

An alien mind would probably be en¬ 
tirely different from ours if how we 
think were just an evolutionary acci¬ 
dent. And then, communication 
would likely not be feasible. But al¬ 
though every evolution is composed 
of many accidents, each one tends to 
first try relatively simple ways at every 
stage. Since we’re the first on earth to 


develop complex languages, and 
since these languages probably 
employ many relatively simple prin¬ 
ciples. it is likely that alien species will 
share many of these. I propose this 
in a form so strong that it may seem 
entirely preposterous at first: I believe 
that many aspects of our language/ 
grammar forms may be almost in¬ 
escapable. 

Why do we say things like "It soon 
will start to rain?" Why must we always 
postulate some agent-cause even 
when there is no actor on the scene? 
it doesn't matter if were right or 
wrong; we’ll find a cause or imagine 
one. I claim we seek some cause for 
every difference, move, or change. 
Sometimes our language syntax 
forces this on us. but I claim it is not 
merely a matter of verbal form: it 
stems from deeper causes in the ways 
we think. My guess is that even before 
our ancestors began to speak, they 
first developed special brain ma¬ 
chinery for representing objects, dif¬ 
ferences. and causes, and our lan¬ 
guage/grammar later reflected these. 
Specifically, I suspea that many of our 
thought processes are based on using 
the following kinds of mental symbol 
representations: 

Object-symbols representing things, 
ideas, or processes—ln languages, 
they often correspond to nouns. Our 
minds tend to describe every situa¬ 
tion. real or mental, in terms of 
separate object-things and the rela¬ 
tions between them. 
Difference-symbols representing dif¬ 
ferences between, or changes in. 
objects—In languages, they often cor¬ 
respond to verbs. When any object 
undergoes a change or two objects 
are compared, the mind ascribes 
some differences to them. 
Cause-symbols—When any difference 
is conceived, the mind finds a cause 
for it. a something that is held respon¬ 
sible. And we use a clever mental trick 
to represent causes in much the same 
ways that we represent objects. 
Clause-structures—For describing 
complicated situations, we have a 
trick that lets us treat any expression 

{contimed] 
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COMMUNICATION 


or description, however complicated, 
as though it were a single component 
of another description. In languages, 
this corresponds to using embedded 
phrases and clauses. 

It is that final self-embedding trick 
of representing prior thoughts as 
things that gives our minds their awe¬ 
some power, For this permits us to re¬ 
use the same brain machinery over 
and over again, at each step replac¬ 
ing an entire conceptualization by a 
compact symbol. That way, we can 
build up gigantic structures of ideas 
as easily as our children build great 
bridges and towers from simple 
separate blocks, That way, we can 
build new ideas from old ones—and 
that is what enables us to think. This 
applies to our computers as well. 

This must be why our languages 
also have structures that we can re¬ 
use: Our thoughts themselves must 
use the same machinery repeatedly 
That's how our thoughts extend them¬ 
selves to infinite variety. And, unless 
aliens do that too, they cannot turn 
their thoughts to the prior products 
of their thoughts. Without this trick of 
turning symbols on themselves, you 
can't have general intelligence, 
however excellent your repertoire of 
other skills may be. 

Critic: You might as well argue that the 
aliens will speak English if you claim 
they too use nouns and verbs and 
compound embedded sentences. But 
what if they don't think in terms of ob¬ 
jects and actions at all? 

i don't think it's an accident that we 
think in terms of thing and cause. 
Whatever may occur, that form of rep¬ 
resentation leads us always to wonder 
who or what is responsible. And so, 
this evolutionary trick leads us to 
search to find dependencies that help 
predict—arirf ftence control—not just the 
world outside but also what may hap¬ 
pen in the mind. Perhaps it's also why 
we all grow up believing in a self: 
perhaps that "1" in ”1 just had a good 
idea" stems from that same ma¬ 
chinery. Because if you are compelled 
to find something to cause the things 
you do, that something needs to have 


a name. You call It "me." 1 cal! it 
"you," 

Critic: But what's so great about 
dependencies? Why can't some aliens 
perceive entire scenes as wholes in¬ 
stead of breaking them down into 
those clumsy parts? Why not instead, 
see what there really is. holistically— 
a steady flow of flux in space in time, 
instead of arbitrary form-filled mind- 
made fragments of approximations to 
reality? 

It surely is a healthy tendency to yearn 
for better ways to see the world. But 
worshipping as-yet-undiscovered 
transcendental schemes can blind us 
to the power we draw from our usual 
ways of separating things. Each 
animal must pay a corresponding 
price in energy and nourishment for 
each machine it carries in its brain, 
lust as clause structure in language 
lets us focus our entire word machine 
on each part of a description, our con¬ 
cept of seeing separate things lets us 
factor situations into parts and then 
apply our whole mind machine to 
each part of the problem. Enthusiasts 
of holism have never understood the 
hidden cost a mind would have to pay 
to "see everything at once," We'd 
never be able to see anything clearly 
at all. 

There have been many speculations 
on how brains might use something 
like holograms for memories. But on 
one side there is no evidence for this: 
on the other there are few advantages 
to it. Holograms store no more infor¬ 
mation than other methods, and com¬ 
puter scientists know other, better 
ways to add redundancy to memory 
to make it robust and injury resistant. 
It is true that holograms can simplify 
certain kinds of recognitions, for in¬ 
stance, deciding whether a picture 
contains copies of some specific 
other picture. But that also makes it 
much more difficult to make most 
other kinds of decisions, to say 
whether a picture contains two sub- 
pictures that share some specified 
relationship. In fact, a hologram may 
be almost the worst possible way to 
represent relations among the things 
it represents, because memory and 


learning are useful only when they in¬ 
form us about relations that are at 
least partially predictable We do not 
want our memories to give equal 
weights to every arbitrary feature of 
a situation. If a scene contains 50 
features, you don't want to equally 
consider all the quadrillion possible 
subsets of those features. And so we 
need some methods for isolating and 
grouping that can emphasize the 
most usefully predictable subsets. In 
short, without the additional con¬ 
straints on relations between features, 
which result in the concept of an ob¬ 
ject. we'd simply never see the same 
thing twice. Then we'd have no way to 
learn from our experience. No knowl¬ 
edge could accumulate. 

Causes and Goals 

How does having memory help— 
when no two problems are ever quite 
the same in all respects? Our past ex¬ 
perience would seem to have no 
relevance unless we had some ways 
to see which aspects of the world re¬ 
main the same, while others change. 
This is why knowledge cannot have 
much use unless expressed in terms 
of relations between predictable fea¬ 
tures and the actions that we can take. 
But given these it then may become 
possible to predict which actions 
might cause undesirable features to 
disappear. 

"lb say that "y happened because of 
X" is, in effect, to say that x can help 
you to predict which actions can lead 
to y. it helps to control its environ¬ 
ment if an animal can find such 
causes—fragments of predictability that 
work better than chance. But such 
predictions aren't useful when too 
many small effects add up. What are 
causes anyway? The very concept of 
a cause Involves a certain element of 
style: A causal explanation must be 
brief. Unless an explanation is com¬ 
pact, we cannot use it to predict. We 
would agree that x is a cause of y if 
we see that y depends much more on 
X than on most other things. But we 
wouldn't call x a cause if it were a 
discourse that carried on and on, 
mentioning everything else in the 

Iccntimedi 
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whole world and never coming to any 
point. This applies to objects too. 

There can't be any obiects. things, or 
causes in worlds where everything 
that happens depends, more or less 
equally, on everything else that 
happens. 

It makes no sense to talk about a 
t(\in 0 in such a world, because our very 
notion of a thing assumes some con¬ 
stellation of properties that stays the 
same or changes ways we can predict, 
when other things around it change. 
When you move an object, its location 
changes—but not its color, weight, 
material, size, or shape. How conve¬ 
nient that our world lets us change a 
thing's place and still leave so many 
other properties unchanged. If this 
were not the case, the number of 
combinations to keep track of would 
grow exponentially with the number 
of features we perceive and we would 
have no sense of what causes things to 
happen. 

7b deal with something compiicated. 
you must find a way to describe it in 
terms of substructures within which 
the effects of actions tend to be 
legalized. 7b know the cause of a 
phenomenon is to know, at least in 
principle, what can change or control 
it without chan^ng everything else. 
This is useful when it enables us to 
change one thing without making 
other things worse. 

For a mind to discover causes in its 
world, it must have sensors that 
detect changes that are predictably 
related to the actions it can take. For¬ 
tunately. evolution tends automatical¬ 
ly to select just such matched sets of 
sensors and effectors, because in vir¬ 
tually any environment an animal's 
survival is enhanced if its actions are 
based on good predictions. So we can 
expect evolutionary processes to ac¬ 
cumulate mechanisms that reflect the 
causal laws that operate in their en¬ 
vironments. And it would seem that 
the most powerful methods are those 
that let you make predictions about 
the effects of contemplated action 
chains, that is. the ability to make 
plans. 


Problems seem hard when their 
solutions aren't obvious. The most 
general way we know to solve prob¬ 
lems is to set up systems that have 
some way to make "progress toward 
a goal." In the late 1950s. A. Newell 
and H. A. Simon worked out a theory 
of what they called the "General Prot> 
lem Solver. " This is a theory of how 
to reach a goal by making progress— 
finding actions that can replace each 
problem that has a (tigf\-4evd difficulty by 
other problems, each of which has a 
lower-level difficulty. No one can 
prove that all intelligent problem 
solvers, however alien, must use this 
selfsame principle. But until we find 
another, comparably general idea— 
and none is on our horizon—it is hard 
to imagine how an intelligence could 
evolve without exploiting some such 
idea of goal. 

Reliable Communication 

Before we ask how aliens communi¬ 
cate. we ought to ask how humans 
can. Is there ever a word that means 
the same to any two of us? Everyone 
must have wondered once. "Could 
two persons have different meanings 
for every word, yet never sense that 
anything is wrong?" What if each thing 
that's green or blue to me is blue and 
green to you? The sparseness theory 
claims that we need have no fear of 
that, at least for technical concepts, 
since one of the two outwardly in¬ 
distinguishable meanings would prob¬ 
ably be vastly more complicated than 
the other and would never have been 
conceived in the first place. Sparse¬ 
ness means we can trust one another. 

We know very little of where that 
idea might lead because we know so 
little about how sparseness isolates 
any particular concept. But the 
general idea does seem to support 
the mathematical and physical intui¬ 
tions proposed by Hans Freudenthal 
in UNCOS, his book on alien commu¬ 
nication, perhaps even in regard to 
the miniature models he suggests for 
discussing social and administrative 
subjects. There is one problem 
though: Introspection Is a poor guide 
for guessing which of our common- 
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COMMUNICATION 


sense concepts are really simple, 
because many things we find easy to 
do use brain machines whose com¬ 
plexity we cannot sense. For exam¬ 
ple, we find it easy to stand on two 
feet, but some aliens might find that 
quite astonishing. 

What other ideas are likely to be 
universal in the sense of being islands 
in that sea of possible ideas? Surely 
the mathematical notions of utility, 
linear approximation, probability, and 
the simplest program-like processes 
are. These could serve to communi¬ 
cate much about trade and com¬ 
merce. basic facts of biology, and 
even many principles of mental life— 
e.g., about objects, goals, and mem¬ 
ories. At some point, though, sparse¬ 
ness must fail, because things that are 
more complicated will have all kinds 
of variations and alternatives, and 


communication will encounter ob¬ 
stacles of every sort. 

Therefore 

There is little more that I can say to¬ 
day with any scientific certitude. 
Tomorrow there could be more, 
perhaps because of soon-to-come 
gains in computational power that 
could let us explore a little further 
into the mysterious ocean of all pos¬ 
sible simple machines. There we 
might find a few more ideas isolated 
enough to share with other minds. 
Such explorations also might tell us 
more about the origin of life itself by 
showing us the simplest schemes that 
could support the simplest forms of 
evolutionary search. ■ 
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A Glossary 

OF Artificial-Intelligence Terms 


And, Or. and Stream Paral¬ 
lelism; different techniques for im¬ 
plementing parallel operations, 
based on and. or. and pipelined ex¬ 
ecution hierarchies. 

Bags: formal mathematical objects 
that differ from sets in that they 
allow duplicate items. 

Blackboard: used in systems 
composed of independent 
modules as a means of communi¬ 
cation. The blackboard is a com¬ 
mon area of memory containing 
system-state data that all modules 
can access. 

Frame; a knowledge structure (or 
database) used to describe the at¬ 
tributes that an object possesses, 
arranged in a “slot and filler" for¬ 
mat. Each slot and its contents 
carry information about a par¬ 
ticular aspect of the object. 

Grain Size: when used in conjunc¬ 
tion with parallel processing, grain 
size refers to the complexity of the 


code chunks allocated to each pro¬ 
cessor. For example, if processor A 
is assigned to perform an addition 
operation while processor B is 
assigned to perform a sort opera¬ 
tion. the grain size of the code 
assigned to processor A is smaller 
than that assigned to processor B. 

Heuristic: a technique that im¬ 
proves the efficiency of a problem¬ 
solving process, even though its 
use cannot be strictly justified. In 
AI. heuristics are typically used to 
reduce the time required to solve 
extremely complex search prob¬ 
lems. 

Knowledge Engineer: an AI pro¬ 
grammer who constructs expert 
systems. 

Predicates and Demons: a predi¬ 
cate is a type of function that tests 
for some condition involving its 
arguments. A demon is a proce¬ 
dure that aaivates automatically in 
response to recognizing a prede¬ 
fined state. 


Script: a frame-like knowledge 
structure used to represent related 
sequences of events. The slots in 
a script contain information con¬ 
cerning an event (where the event 
occurs, people involved, objects 
manipulated, etc.), and the events 
are linked in a causal chain. 

Semantic Net: a graph of nodes 
and connecting links; the nodes 
represent objects, and the links 
represent relationships. A family 
tree is a good example of a seman¬ 
tic net. 

Tagged memory Architecture; in 
AI applications, tagged memory ar¬ 
chitectures use part of each mem¬ 
ory word to convey information 
about the data stored in the re¬ 
maining bits of that word, includ¬ 
ing the data type and format. 

Unification; a pattern-matching 
method: the result of a unification 
is the assignment of values to the 
variables of two patterns so that 
both patterns become identical. 
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ACCOUNTANTS TO 
ZOO KEEPERS NEED 
DATABASE APPLICATIONS. 

HOWCANISraiAK 
THEIR LANGUAGE? 


HERES HOW; 


dBASE ffl'SOFTWARE 


Whether you’re keeping track 
of accruals or zebras, dBASE III™ 
will easily create specialized 
applications which speak your 
customers’ language. 

You can quickly write 
applications for your customers 
because dBASE III contains a 
high-level language of plain- 
English commands that’s power¬ 
ful and easy to use. And, because 
we understand that your cus¬ 
tomers’ needs often change, we 
made it easy to modify the struc¬ 
ture of your database. 

Let’s say you’ve set up a data¬ 
base application for a zoo keeper. 
After using the application for six 
months, he discovers that he 
needs to specify the sex of all his 
animals, an item he forgot to ask 
for when you created the applica¬ 


tion. You’ve got 1,397 records 
entered, but you have to change 
the structure of the database. 


These commands: 

USE ANIMALS 
Selects the database. 
MODIFY STRUCTURE 


Move the cursor to the place 
where you want to insert the new 
field. 



Adds the new 
field. 


The new field will be inserted 
above the cursor position. 


SEX 

• 


[7 



Specifies that the new field is 
titled “SEX”, has the default 


value of a character field, and is 
one column wide. 


^’*11 ^ I ends your input. 


confirms that you’re satis¬ 
fied with what you’ve done. 
Now, your customer is ready to 
identify his zebras as boys or girls 
using the program you created 
for him. 


dBASE in makes your program¬ 
ming effort quick and productive 
because it’s an English-language 
exercise whether your customer 
is keeping track of cash flow or 
feeding schedules. 

For a dealer near you call 
(800) 437-4329, exL 232. 

In Colorado 
(303)799-4900, 
ext. 232. 



_ Software from _ 

ASHTON TATE' 

Ufell put you in control. 


Inquiry 34 
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pesand 
about dust 
storms, lint 
attacte,or 
the bends. 


The Flip ’n’ FileyiS 
is an island of calm and 
order in the savage envi¬ 
ronment of the modem 
office. 

It’s also free, when you 
buy a specially marked 
package of 10 double or 
single sided, double density 
3M diskettes. They’re the 
certified 100% error-free 
diskettes; no floppies 


are more reliable. 

With this kind of pro¬ 
tection, all you have to 
worry about now is 
when this limited 
special offer sells out. 







Offer available from participating distributors, 
personal computer dealers and office supply dealers. 

Which, if you don’t 
hurry, could be before the 
next major coffee spill. 


One less thing to 
worry aboul" 
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Introduciiig Expert Easdihe Eust 
Practical Expol Systems Goietatm' 

MFC. 


Are you ready to join the Artificial Intelligence revolution? 



E^ert system—T^e ofartifi' 
dal intelligence pogram that 
allows the computer to be taught, 
using English sentences, to solve 
a problem. 

You’re an Expert And 
you’re someone who’s thought 
about writing your own expert 
systems program for quite 
awhile. The only thing holding 
you back is that you haven’t had 
the big bucks to buy a main¬ 
frame. Now, with Expert Ease™ 
you can easily aeate your own 
expert system on your own 


"Expert Ease is a fasdnating 
new software package that, for 
the first time, allows experts in 
any field to create poblem- 
solving ‘expert systems on a 
microcompter.. .'One of the most 
interesting, thought provoking 
pograms to come along in quite 
some time." 

PC Magazine 


Make Your Knowledge 
Work For You. 

Expert Ease is the first 
practical AI system generator 
that’s just waiting to become 
as smart and as savvy as you 
are. It learns as you learn. Simply 
enter your expert information 
by example, and Expert Ease 
will automatically construct the 
appropriate decision tree to 
allow the non expert to make 
a decision, solve a problem or 
have the benefit of your expert 
advice. It even uses the non¬ 
expert’s own vocabulary 
and terminology. 
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‘In a demonstration test, E^pt 
Ease proved to be extremely sim¬ 
ple to folbw... The potential 
applications are simificant.” 

The Artificial 
Intelligence Report 


Expert Ease Can Approve 
Loans Or Load Airplanes. 

The applications and uses 
for Expert Ease are virtually 
unlimited. You can do something 
as straightforward as loan 
approves or something as com¬ 
plex as recommending the most 
efficient way to balance the 
cargo on an airplane. Expert 
Ease can trouble shoot car prob¬ 
lems or diagnose medical prob¬ 
lems. You can update, modify, 
improve, refine or enhance your 
expert system at any time. In 
short, anything you can do, it 
can do as well. 


“Expert Ease can codify any 
discipline, decision process, or set 
ofnms, plides orpmcedures ... 
IJsirg Expert Ease is simple ... 
The approach is like one of a men¬ 
tor instructing an appentke. ” 
Electronics 


Join The Next Generation 
Of Expert l^ogrammers. 

Until now, the expert sys¬ 
tems technology designed into 
Expert Ease has only been 
av^able to mainframe users. 
There’s little doubt that with 
the introduction of Expert Ease, 
there will be an explosion in 
expert systems development. 

Business programs will be 


written to improve quality con¬ 
trol and productivity. Tutorial 
programs will be developed as 
learning aids. And experts from 
all walks of life wOl be sharing 
their thoughts in ways that have 
yet to be conceived. 

Human Edge Software 
Corporation will remarket se¬ 
lected Expert Ease applications. 
When you develop your million 
dollar system, contact us first. 

If you have an expertise you 
need Expert Ease. Order now 
and save $100! 


“The mmt intriguing product 
I saw during the past year was 
^ert Ease, ...this eady glirnpe 
into what may be next year's 
hottest software category left me 
hurmy for more. Once you've 
womed with software that re¬ 
flects your own thinkim, it's 
hard to be satisfied with any¬ 
thing less.” 

Mike Edelhart, Executive Editor 
PC Magazine 

r'SAWESlodr"! 

I Pky only $595. 

* If your Sealer doesn't have Expert Ease 
yet, order direct point. Order by Master 
Card or VISA, or call l-SOO-f>24-5227 
(in California 1WS24-7325) 

Name_ 


I 


* Address. 

■ City- 

State __ 

I Zip- 


Card Name _ 


Card Number- 


Expiration Date_ 
Signature. 


15-Day Money Back Guarantee. 
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We Make Computers Think. 
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ARTIFICIAL INTELLIGENCE 


THE QUEST 
TO UNDERSTAND 
THINKING 

BY Roger Schank and Larry Hunter 

It ifegins not witfi complex issues 
but with the most trivial of processes 


ARTIFICIAL INTELLIGENCE, or Al, 
takes as its subject matter some of the 
most daunting questions of our ex¬ 
istence. What is the nature of mind? 
What are we doing when we are think¬ 
ing, feeling, seeing, or understanding? 
is it possible to comprehend how our 
minds really work? These questions 
have been asked for thousands of 
years, but we've made little tangible 
progress at answering them. 

AI offers a new tool for those pur¬ 
suing the quest: the computer As 
anyone who has used one can attest, 
computers often create more prob¬ 
lems than they solve. But for probing 
the issues of mind and thought, that 
is just what we need. 

The fundamental use of computers 
in helping us understand cognition is 
to provide a testbed for our ideas 
about what the mind does. Theories 
of mind often take the form of pro¬ 
cess descriptions. For example, a 
theory of question answering might 
claim that people first translate a 
question Into an internal representa¬ 
tion, use that representation as an 
index into memory, translate the re¬ 
called memory into an appropriate 


form for an answer, and then generate 
the words to communicate it. (This ex¬ 
ample is offered not as a real theory 
of question answering but as an ex¬ 
ample of what a process theory of 
mind might look like.) 

Process theories seem to be a good 
way of describing what might go on 
inside the brain. One problem with 
them, however, is that all too often 
what looks like a good description 
really isn't specific enough to make 
the theory clear. "Use the represen¬ 
tation as an index into memory" isn’t 
a good explanation of the processes 
behind remembering a fact. How are 
facts recalled? How is the memory 
organized? What happens when 
memory gets very large? What if a fact 
isn't directly encoded in memory but 
can be inferred from something that 
is? A researcher trying to write a pro¬ 
gram that embodies the above sim¬ 
plistic theory would run into ai! of 
these problems and more. That’s why 
we need to write programs. Program¬ 
ming forces us to be explicit and be¬ 
ing explicit forces us to confront the 
problems with our theories. 

Not long ago, Al researchers like 


ourselves focused on what they con¬ 
sidered to be manifestations of highly 
intelligent behavior: playing chess, 
proving mathematical theorems, solv¬ 
ing complex logical puzzles, and the 
like. Many Al researchers devoted a 
lot of energy to these projects and 
found powerful computational tech¬ 
niques for accomplishing such "intel¬ 
ligent'’ tasks. But we discovered that 
the techniques we developed are not 
the same ones that people actually 
use to perform these tasks, and we 
have instead begun to concentrate on 
tasks that almost any adult finds 
trivial: using language, showing com¬ 
mon sense, learning from past expe¬ 
riences. 

Language 

We began studying these ’’trivia!" 
tasks by trying to write programs that 

\cont'!med\ 
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THINKING 


People understand 
a great deal more 
than the lexical content 


of an utterance. 


could use English (or other natural 
languages) in a useful way. We wanted 
such programs to be able to under¬ 
stand the written word well enough to 
summarize it. translate it into another 
language, or answer questions about 
it. We were immediately confronted 
with the fact that people understand 
a great deal more than just the im¬ 
mediate lexical content of an ut¬ 
terance. For example most people 
would agree that the sentence ’[ohn 
bought a new car' contains a refer¬ 
ence to money even though the word 
money" does not appear in the 
sentence. Any program that under¬ 
stands that sentence would have to be 
able to answer "Yes" to the question 
Did )ohn spend money?' 

How could a program know that? 
One approach might be to associate 
"money" with the word "bought" 
claiming that "buy" means "trade 
money for.” This method uses the 
meanings of the various words in the 
sentence to build up a representation 
of the meaning of the whole sentence. 
That is more or less the right ap¬ 
proach. but it has some problems. For 
one. words are ambiguous, and the in¬ 
ferences we make about their mean¬ 
ings can easily be wrong. "Buy" for 
example doesn't always mean money 
changes hands, as in: ")ohn bought 
Mary^s argument." Ambiguity is so 
widespread that any program dealing 
with natural language must have 
powerful methods for handling it. 

Another problem is that often 
underlying meanings do not come 
from the definitions of any particular 
word, Consider the following story: 
"(ohn went to a restaurant. He 
ordered a sandwich. The waiter 
brought it quickly so he left a large 
tip." The meaning of this story ob¬ 
viously includes the fact that lohn ate 


the sandwich and paid for it. However, 
those actions are not implicit in any 
particular word in the story. How 
might a computer program infer 
them? It would have to know about 
what goes on in restaurants. A person 
could also conclude that lohn prob¬ 
ably looked at a menu, that he sat at 
a table, that a cook made the sand¬ 
wich. and so on. The program needs 
to be able to fill in the unmentioned 
gaps in a text with information about 
the events being described. 

There is a solution to both prob¬ 
lems: The program must be constant¬ 
ly generating expectations about what 
will happen next. Ambiguity Is rarely 
noticed by human speakers because 
the context makes clear which mean¬ 
ing is correct. For a program to be 
able to resolve ambiguity it must 
build up a "context" as well. In other 
words, the program must have some 
idea of what will happen next based 
on what has happened previously and 
what it already knows about these 
kinds of situations. Expectations are 
very helpful in resolving ambiguity: 
the expected sense of an ambiguous 
word is the one that should be as¬ 
sumed. The expectations set up by 
The bartender poured scotch on. . 
makes it easy to use the proper sense 
of "the rocks." 

Expectations also help fill in the 
gaps in a story. They commonly come 
in bunches or packages. When we hear 
about a restaurant, we expect to hear 
about a variety of objects, events, and 
people. There should be a menu, the 
patron should look at the menu, pick 
something, tell the order to a waiter 
or waitress, wait for a while, be served, 
eat the food, have the table cleared, 
get a check, pay the check, leave a tip. 
and depart. As is obvious from this 
example, expectation packages can 
be temporally ordered, which makes 
it possible to infer that ")ohn ate his 
sandwich" in the earlier example. 
When an expectation is satisfied, the 
program can infer that the expecta¬ 
tions temporally prior to it are prob¬ 
ably also satisfied. People know about 
common sequences of actions in the 
world and use that knowledge to gen¬ 
erate expectations. There is no way to 


understand language without know¬ 
ing something about the subject mat¬ 
ter under discussion. 

To build programs that test these 
ideas, we had to figure out what kinds 
of expectations exist and specifically 
how they are used. First, we looked 
to human behavior to guide us. Peo¬ 
ple constantly generate expectations 
at many different levels of specificity 
We have expectations about what syl¬ 
lable sounds are likely to be heard 
next that help us resolve ambiguous 
sounds into words. We have lexical ex¬ 
pectations about what words or 
classes of words will come next. We 
have expectations of events that are 
likely to occur. We also have a variety 
of expectations about other things, 
like the kinds of goals that various 
people may have, plans and counter¬ 
plans involved in pursuing those 
goals, and emotional reaaions to 
various events. 

Then we thought about how a pro¬ 
gram might handle this. In some 
sense, every natural-language parser 
uses expectations. The difference be¬ 
tween a traditional, strictly syntactic 
parser and a more conceptual parser 
is the source of its expectations. A 
syntactic parser uses only knowledge 
about grammar. A conceptual parser 
uses information from many sources, 
grammatical and otherwise. While a 
traditional parser sees syntactic 
analysis as a preliminary process for 
other analyses, a conceptual parser 
sees syntax as only one of many 
sources of information used simulta¬ 
neously to understand text. 

Many of the low-ieve! expectations 
of our parsers come from the vocab¬ 
ulary used to represent meaning. 
Some of our programs have used con¬ 
ceptual dependency (CD) to represent 
meanings (see reference 1). The basic 
CD form has slots for an action, an ac¬ 
tor. an object, and a directional com¬ 
ponent (from or to). Each CD action 
has associated semantic constraints 
on the kinds of entities that can fill its 
slots. For example, the CD action in¬ 
gest requires that its object be edible 
and its actor be alive. When any word 
that refers to "ingest" appears in a 
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THINKING 


text, expectations are generated to 
hear about an edible object (general¬ 
ly after the word meaning "ingest' ) 
and a living actor (generally before 
■'ingest"). Notice that the expectations 
generated are both semantic (predict¬ 
ing a word or meaning) and syntactic 
(predicting where the word might be 
found). Of course, even the CD action 
may be ambiguous. One way to clear 
up the ambiguity in such cases is to 
generate the expectations from both 
possible meanings and pick the action 
whose expectations are met by the re¬ 
maining words in the story. This tech¬ 
nique could be used to clarify the 
meaning of 'buy ' in the earlier exam¬ 
ple: "buy " would generate two sets of 
expectations, one predicting a valu¬ 
able object and the other predicting 
an opinion. When one expectation set 
was satisfied, the program could de¬ 
activate the other. 

There are many other ways to clear 
up ambiguities. More complex expec¬ 
tation schemes can provide better in¬ 
formation. Consider the restaurant 
story above. The sentence "The waiter 
brought it quickly, so he left a large 
tip" has an ambiguous pronoun, '■he." 
Standard rules for pronoun reference 
fail here; sex and number don't dif¬ 
ferentiate, and "he" does not refer to 
the most recent agreeing antecedent, 
"waiter." The only way to clarify the 
meaning of this pronoun is by the ex¬ 
pectation that patrons leave tips for 
servers. You might try associating this 
information with the appropriate 
meaning for the word "tip," but patron 
and server are not just semantic re¬ 
strictions on slot fillers, john might be 
a patron in this episode, but he might 
act as a server in some other situa¬ 
tion. The patron/server/tip expectation 
and the identification of lohn as a 
patron must come from a package of 
expectations about restaurants. 

When we began to use packages of 
expectations in programs, we dis¬ 
covered a few things about packages. 
First, any story will refer to many 
packages, and the packages can relate 
to each other in many different ways. 
Packages can be grouped together 
themselves (date = drive, restaurant, 
drive, movie, drive) or can fill slots in 


some other package (the "pay" slot 
of restaurant might be filled by "wash 
dishes"). They can occur at the same 
time (eating and taking an airplane) or 
be incompatible (driving an auto¬ 
mobile and taking an airplane). Pack¬ 
ages can also have word senses as¬ 
sociated with them. In the restaurant 
package, "tip" is more likely to mean 
"money" than "end point.' This kind 
of associated lexicon doesn't solve 
the problem of ambiguity, but it is a 
helpful tool 

We also ran into some problems 
with packages. How could a program 
figure out which package to use at any 
given time? It is reasonable to add ac¬ 
tivation conditions to a package that 
specify the situations in which that 
package might be relevant. Early pro¬ 
grams just looked at each package to 
see if its conditions had been met. As 
the number of packages increased, 
their organization had to improve. We 


needed some way of finding the right 
set of expectations at the right mo¬ 
ment, without looking at every pack¬ 
age. As we built programs that used 
packaged expectations and gave 
them real stories (taken verbatim from 
the DPI newswire), we noticed that 
sometimes expectations failed. These 
failures were often very interesting 
events. We began working on ways to 
determine the difference between a 
failed expectation and an unresolved 
one that should be inferred. 

Another problem was picking what 
was to be a package and what wasn't. 
There are many things about eating at 
home that are like going to a restaurant. 
Do the expectations about eating at 
home come from the same package 
or a totally different one? How about 
eating in different restaurants? We 
needed a theory of how to organize 
and find groups of expectations. 

(conlmed) 
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THINKING 


Briefly, we began by looking at lan¬ 
guage. We wanted to generate a pro¬ 
gram that would read a few sentences 
and answer questions about them. 
have found that, in order to do this, 
we need to build expectations about 
the subjea matter of the text. Those 
expectations come from many diverse 
sources of knowledge and are bun¬ 
dled together into packages. We then 
have to consider what kinds of pack¬ 
ages there are and how we can 
organize and use them. What began 
as a study of language has turned into 
a study of knowledge and knowledge 
organization—in other words, a study 
of memory. 

Memory 

Where do predictions come from? 
How do we know what to expect 
next? We use relevant previous expe¬ 
riences to help us understand. New¬ 
borns can t comprehend restaurant 
stories, and people who have worked 
in restaurants can read more into 
seemingly insignificant events. We en¬ 
code what we see in terms of what we 
have already experienced. That is why 
two people can see the same event 
and yet understand it very dif¬ 
ferently—they each bring different 
beliefs and expectations to bear. Our 
ability to understand a situation 
comes from our ability to compare it 
to relevant previous situations. The 
knowledge we gain from experi¬ 
ence-episodic memory—is the same 
knowledge we use to understand— 
semantic memory. 

How does this relate to our predic¬ 
tion packages? The first thing we 
noticed was that using packages 
might be an efficient way to re¬ 
member episodes. Instead of having 
to store every event in an experience, 
a program could just save a pointer 
to the prototype [restaurant, for exam¬ 
ple) along with those parts of the ex¬ 
perience that weren t part of the 
package (for example, the patron was 
John, the food was a sandwich, the tip 
was large). Memory need only register 
those parts of an episode that dih 
ferentiate it from the prototype. Since 
packages contain what we expect in 
a situation, they are effectively prO" 


totypes: hence they can serve to 
organize memory of events. Our pack¬ 
ages now have another role to play: 
They should accomplish the functions 
of event memory as well as provide 
the expectations that aid in under¬ 
standing. 

If packages are to function as mem¬ 
ory as well as processing structures, 
they have additional requirements. 
First and foremost, a memory system 
must be dynamic. The memory must 
be altered by its experiences. A 
memory system that fails to respond 
to new inputs and learn from its ex¬ 
periences is not very useful. A 
memory system that produces expec¬ 
tations must be able to respond to ex¬ 
pectation failures by reorganizing 
itself to provide better expectations 
in the future. Second, a memory sys¬ 
tem must be able to find what it 
knows. This may not seem very hard, 
but it is. The task of memory is to take 
a given event and find related events. 
But what constitutes a ' related ' 
event, and how do we know where to 
look for one? These two goals—re¬ 
membering and learning—drive our 
theorizing about the structure of 
memory. We need to understand how 
knowledge is structured and how it 
can change. 

We also have a powerful technique 
with which to investigate the structure 
of human memory: reminding. Re¬ 
minding is a ubiquitous phenom¬ 
enon; people are constantly re¬ 
minded of one thing by another. You 
can be reminded of an object, a per¬ 
son, or a situation. In the course of 
normal conversation, people are often 
reminded of previous events. During 
the mental processing of that conver¬ 
sation, some memory^ is activated to 
help understand the new input. The 
fact that one experience reminds us 
of another indicates that we are using 
the same structure to process one as 
to remember the other. By examining 
the process of reminding, we can ex¬ 
plore the structure of memory. 

Armed with our new conception of 
memory structures, let's return to our 
restaurant example. Suppose that 
when lohn received the bill the waiter 
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THINKING 


Common sense is 


knowing about a lot 
of things and using 
what you know in a 
variety of situations. 


had made an arithmetic error and 
charged him too much. )ohn noticed 
this and complained. The waiter was 
apologetic and not only fixed the 
error but offered |ohn a free dessert, 
lohn—or any dynamic memory sys¬ 
tem trying to understand what is 
happening—should record this devia- 
tion from the expected routine. If he 
were later to notice a similar error 
while buying auto parts, he might be 
reminded of his experience in the 
restaurant. He might then expect 
compensation from the store to make 
up for the mistake. How can an ex¬ 
perience in an auto-parts store remind 
you of an experience in a restaurant? 
There must be some memory struc¬ 
ture that is used to understand both 
experiences. In addition, by storing in¬ 
formation about expectation failure 
(and its results) in the shared struc¬ 
ture, we automatically make an appro 
priate generalization. 

What does this tell us about the 
organization of memory? Surely not 
all the expectations are the same 
across these events: John doesn't ex¬ 
pect to see a menu or be served a 
lobster dinner in the auto-parts store. 
But some expectations are indeed the 
same: He expects to find out what is 
available, to tell someone what he 
wants, to receive it, to get a bill for 
what he has ordered, and to pay the 
bill. Some major scenes happen in 
one event and not in the other: there 
is no equivalent to being directed to 
a table by a hostess in the auto-parts 
store. Also, the specifics added to the 
generalized scenes are different. For 
example, in an auto-parts store you 
find what you want by looking 
through fat catalogs of numbered 


parts sorted by model and year: in a 
restaurant, you look at the menu. 

We can draw several conclusions 
about memory structures. Packages 
are nested, that is. packages have sub¬ 
packages. In AI terminology, the pack¬ 
ages are called MOPs (for memory or¬ 
ganization packages), and the sub¬ 
packages. scenes. Scenes are 
shared—most appear in many MOPs. 
Examples of scenes might be pay and 
order. It is important to note here that 
there is no ’correct" list of packages. 
The packages that any dynamic mem^^ 
ory system uses at any particular time 
depend on its own prior experiences. 
Furthermore, a MOP contains infor¬ 
mation about the specific details of its 
own scenes. These details are called 
for example the restaurant 
MOP might color the pay scene by 
specifying the acceptable types of 
payment in a restaurant (cash, credit, 
dishwashing, etc,). 

The ability to share scenes provides 
a mechanism for making useful gen¬ 
eralizations. When there is an expec¬ 
tation failure and the source of the ex- 
peaation is part of a shared structure 
the failure and any new expectations 
based on that failure are stored in that 
structure. When a similar situation oc¬ 
curs, even in a different package, the 
previous failure comes to mind (is re¬ 
minded) because it is stored in the 
shared scene. Then it can be used to 
help guide processing. A program 
using this system might learn to count 
its change in the auto-parts store after 
being shortchanged in the restaurant, 
since both use the pay scene This 
combination of failure-driven learning 
and shared memory structures is 
quite powerful, Expectation failure 
can also be used to build new MOPs 
from old ones by changing the colora¬ 
tions or the order of scenes (for ex¬ 
ample, in fast-food restaurants, you 
pay before you eat). 

Many more kinds of memory and 
processing structures are used in our 
Al theories and programs than we can 
describe here but the basic require¬ 
ments of a useful memory organiza¬ 
tion should be clear. (For more infor¬ 
mation. see references 2 and 3 ,) What 
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Him. Howlutt-PjcIcrirJ. I luwJLTt'ttickiiiJ CLi,. NCR: Nt:H.Oifp,, 
Uitiij^inU V Litii-'i.rk’vdnpmiifirCiiqi-, MultipLin, 

, Wiinliitur Mn:ni|mi rcCklt'?ir LN ii TfiiLk'inilii i it Swtem 

K Ai iTi imatHm I* I Tin ii m. 

iyS4Sv^tL-ni Autnniiitnm Snrrw,'iHHL\ inc. 
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TOUGH LOCAL NETWORK PROBLEM: 

Ldn nur dt^partmeiu get our six computers and three 
printers lo work together effictemly? We also want to 
bv able to access oiuside data services and our 
future company LAN." 

SIMPLE $2995* SOLUTION: NetCommander 

N<'iCa>mmandet is a smart* small Local 
Area Network manager li lets you link 
Irotn foiii to 40 computers and pcTiphcTals — 
in any mix of models and makes. A .^^OK. buffer 
(exfutndable to 250K) makes sure that productivity 
is high — keeping f{‘wer printers fiumming — while 
computer and PC> users do their thing* withcjui wailing 
hn a primer, modem* or shared disk. Lliose cleviees can he 
ified with names defined by users — and allocated on the 
[)asis of avaiUihiliiy and capability. And NeiOmtmander handles 
multij>le (Jicnocols and different baud rates sirnultaiietjusly — 
w iliioLit modifications to hardware oi soft ware. It will also tie into you i 
(ompany’s LAN. Lhe latest in a family of produc ts in use since 1979, 
NeiClommander is a smart* small* eflicienl network manager. 

For more information* call or write: 

JSIetCommander 

Digital PiocluMs Itu . * I ltc Siintjle Network Solution 
Slrrrf • MJ ^(f2l72 

{617} • OuLsifle .UrtAv.. rati 

Atiil ( hf'( k fitit (tfir niai rvaittalUttr 

•till ItijKIIO 


SupeiSoft Programmer Utilities 
When Performance Counts 

Star-Edit and Disk-Edit 


Star-Edit is the professional 
programmer's text editor with an 
outstanding list of commands tailored 
to program development. It can greatly 
simplify all your editing tasks - moving 
and reproducing text or code, viewing 
two files simultaneously through 
separate windows, moving text or code 
between different files, searching 
forward or backward, and moving to the 
beginning or end of any word, sentence, 
paragraph, parentheses, or curly 
brackets. Virtual memory makes Star- 
Edit ideal for extremely large files; and 
because it never uses over 128K. it is 
well suited for multiple process and 
windowing environments. (PC DOS. 
MS DOS, CP/M-86, CP/M-80, UMIX, 
orXEMlX): $225.00 

To order call: 800-762-6629 
In Illinois call: 217-359-2112 
or write to SupeiSoft. 


Disk-Edit is the uniquely powerful disk 
utiUty for programmens which gives you 
access to every bit of information on 
your disk. It lets you read disk data in 
both HEX and ASCII, "text edit" any 
information on your disk, restructure 
disk information, and save lost or 
scrambled data, Imagine scrolling 
through your disk data, jumping 
between HEX and ASCII windows, and 
editing informatton anywhere on your 
disk. For all floppy and hard disk 
systems. (PC DOS, MS DOS, CP/M-86* 
CP/M SO. UMIX* or XENIX): $100 


Supers^ 

1713 S. NeD St.* P.O. Box 1628 
Champaign, \L 61820 
telex;270365 


THINKING 


may not be clear is how important 
memory and its organization are to 
nearly all cognitive activity Getting 
just the right piece of knowledge at 
the right moment from our huge and 
constantly changing memory is not 
only crucial for language understand¬ 
ing but crucial for exhibiting common 
sense (which is really just knowing 
about a lot of things and being able 
to use what you know in a variety of 
situations}, for applying expert knowl¬ 
edge for writing interesting stories, 
and for accomplishing a host of other 
tasks. Being able to learn from expe¬ 
rience and apply that knowledge in 
relevant situations is an important 
step toward actual intelligence. 

WHAT Is Al? 

The term 'artificial intelligence" has 
been much abused of late and we 
would like to try to clarify what we 
mean by it. Programs that manifest 
theories of knowledge do interesting, 
sometimes even impressive feats. But 
many programs that are not attempt¬ 
ing to model cognition also do im¬ 
pressive things. The public perception 
of AI has focused on the arii/tdal. 
Computers are indeed doing things 
we never imagined machines could 
do. Computer scientists and engineers 
are constantly expanding the useful¬ 
ness and power of their machines. 
That is important science and engi¬ 
neering, but it is not Al Al focuses on 
mlelligence. something that remains 
mysterious and elusive Most gocxi Al 
programs aren't terribly useful and 
many very useful, "smart" programs 
arenT Al at all. If this distinction were 
understood, we could avoid a lot of 
confusion and disappointment 
So-called expert systems are a case 
in point. These programs, more ac¬ 
curately dubbed 'rule-basedl do not 
attempt to reason the way a human 
expert would. They often do very 
useful tasks, and that's great but they 
are not model theories of intelligence. 
A human expert is not someone who 
is just following the rules. He has the 
experience to know when he is seeing 
an exceptional case, and he can recall 
relevant past cases to help him figure 

{continued] 
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CCT-M512 


(iivcn enati^li lime, art end result o! lire desired qii^li^ 
\y niuj be' TinaHy attained - (see natural examples). In 
business, liowever, Ihe hotiom line i!i^diiTelly proportionate 
to Uie quality of, and ttie time consumed by, Ihe tools 
employed - (see digital examples). 


' CCT leains up with MACROT^CH,,:,. 
bring theseiiltimutespeed and power toott^ to tlie' 
serious business/scientific market. State-of-th^- 
art processors, :i>'ith super high-speed/high' 
density memory boards, form the basis for CCT 
machines with hoftoni-line computing power 
PCs can’t touch. 

, ..f , 


CCT Implemcnls Tomorrow’s Technology Today! 

Jilin siJiTif of Ihe serious CCT clienlete: LLS. OepL of Stale, I niroyal, MHes t abs* Cnh. oi IVfaNsachiisels, l/CI.X, Teledyne Semicondnebtr, IX' Berkele?. 
C.S, l-J'A, ProcUJr& fjumble, MIT, U>eldteed. C orps of [<!ii||riiteers, C..S, Navy, ILS. C’ousi CiU'jrd, Jet Propulsion l^abs, Uulltnark, XleCrraw-Rdisou, Sperry, 
Inlernalioiial Paper, 3M, Beeeii AireraU, l>^l, l^ustmun-Kodak, Western Kleclrie, Nat'i. Bureau ofSTundaidK, I ISC, Cornell tijiiversity, British Cable and Wireless, 
IJSAK and Ihousimds more* worldwide. 

For further del a its, see our technical ad on page tiU of this issue, or contact our technical staff at (602) 282-6290. 
For system t|uotalions and ordering only, call our sales building at (800) 222-8686. 

CUSTOM COMPUTER TECHNOLOGY /1 CCT PLAZA / SEDONA, AZ 86340 

Plioiograpli: Sedona^s famous Red Rock Crossing, taken with Nikon FE-2 and Ntkkor 35d05mm iens,at 40miTi, at 
Inquiry 408 f lM/60Lli, vvltli spccia! Kodak 5294 movie film-ASA 320* 


80287 


512K-6164 
STATIC RAM 


Resource Technology — What’s if all about? 

rrs ABOUT TIME! 

...and Time is relative. In business, time is 





GOmPUTER UJRREHCXJSE 


CALL TOLL 

PRINTERS 

Anadex 

9625S ..S1120 

WP6000. $2030 

DP€5Ctq. S22$0 

Brother 

DX 15 S 3S5 

DX-15XL. . . S 305 

HR-25 S049 

HR-35.$075 

C-ltoh 

A-1Ck30.5450 

F-lO Parallel or Serial .. $850 

55 CPS Serial or Parallel.51010 

651C Parallel CProwriler} $209 

SStOSP .$385 

S510SCP , , . . $459 

6510 BPl. $300 

Comrex 

CR-2E . . . $ 375 

CR-4 . Caft 

420.Call 

Data south 

DSiSO $1089 

□S220 $1315 

Dtablo 

620 $694 

630 API $1499 

630 ECS $1800 

630 ECS/ISM.$1869 

Series 36. $1139 

eoiF. .$2649 

PIZCOI. $520 

P32Cai. $759 

S32CQI. 5830 

psa. $1639 

S3S 51710 

Cl 50. $999 

Epson All PrlTiler MorJel s. Call 

Intorunrier 

Hiteman w/Tractor $244 

Riieman 15. $499 

Rileman Bluew/Traclor $200 

Juki 

5500 Call 

SICJO . $385 

6300 $699 

NEC 

2010,2015,2030 $539 

2050 ... $669 

3610,3515,3530 , $1215 

3650. $1359 

6610,6816.6630 $1885 

3660 . $1779 

Pa.P3.Call 

Okidata All Printar Moclels Call 

Panasonic 

1091, $285 

1002 $395 

1093. ... $505 

$450 

Silver Reed 

EXP400 $235 

EXP600 Rasratiei Or Sensi . $280 

EXPssoPer^itei or Serial, , $399 

EXP770 Par^Nei or Serial. . $889 

Star Micronics 

All Printer Models. Call 

Tally 

Spirit 60 .. . $245 

Toshiba 

Pi 340 Parallel o r Serial... 5885 

P1351 Parai lei or Serial. $1185 

PLOTTERS 

Enter 

Sweet-PeOO .... $780 

BOARDS 

AST $lrt F^chPJus . . .. $259 

Paradise 

ModularQrapTiic 06-1 $275 

FlvePak. $159 

PISKETTES 

Maxell 

M[>HQty100). $175 

MD-2(OrylDO) $190 

KEYBOARDS 

Keytronics 

5151. $179 

5151 Jr.. $179 
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♦♦♦YOURWYSE CHOICES*** 




WYSEpc 


IBM-COMPATIBLE PERSONAL COMPUTER 


Dual Drive 

• 256K • MS DOS 

• GW Basic 


Single Drive-10 Megabyte 

• 256K • MS DOS 

• GW Basic 


Wy-500 Green Monitor • Wy-600 Color Monitor • Wyse 50 • Wyse 75 


SAVE UP TO 30% 


VIDEO TERMINAI.S 

ADDS 

A-^ Green. 

A-3 . 

Altos 

Smart II 

Qume 

OVT 102 Green 
QVT 102 Amber 
QVT 103 Green 
OVT103 Amber 
QVT 108 Green 
OVT 108 Amber 

Tele video 

aoo 
aooA. 

910 
910-1- 

921 

922 
924 


$489 

$469 


925E 

Wyse 

50. 

75 

Zenith Z22 

Z-29 

Z^9 . 

JOPEMS 

Anchor Automation 

Anchor Express 
Mari!)tll.. 

Hayes 

Sfflsrtmod&fi 300 Baud 
Smartmodern 1200 Baud . 
Smaitmodem 12009 fSMj 
Mlcn^modiem llECApple] . . . 

Novation smart cat Pius 
Prometheus ANtnodels . 
Racal-Vadic All Models 


US Robotics Password 1200 


$390 

$419 

S818 

$850 

$449 

$510 

$1225 
$ 070 
S 425 
$ 559 
$ 440 
$ 755 
$ 639 
$ 690 
$ 599 

$480 

$565 

$460 

$590 

csll 


Call 

$239 

$108 

$455 

$385 

$210 

$315 

Call 

Call 

$219 


COMPUTERS 

Altos A11 Computer Mode 

Columbia 

NEC 

PC-e201 Qompuler 
PC-SaOl A-90 ealtery PacK 
PC-fi206A32K Ham 
PC-e37iA^3i AC Adapier 
PC-fi271A-02 AC Adapter 
PC-&281A Recorder . 

Northstar 

AH CompuEer Models 

Sanyo MHC-ZTS Pcnahle 

MaC-55<0 SvSlem 
MBC-555 System 
MSC-560“2 Syslem . 
MBC-555-2 System 
MBC-665 

Tele Vi dec 

603 
804 
1605D 
1605C . 

160&H. 

leoscH 

TPC-1 

TPC-2 Single DnvB 
TPC'2 Dual Drive 

Visual Comrnuter 

Zenith 

Z- 16 D Single Drive 
Z-150 Dual Prrve 
Z-150 W/10 Me^yle 
2-160 Single Drive . 

7-160 Duaj Drive 

TEC MAR 

Graphics Mssler .... , 

12SK Dynamic Memory 
256K Dyriamic Memory 
Cat7tBin12&K 

Captain 256K 


Call 

Call 

$315 

$15 

$215 

$18 

$18 

$89 

Call 

Call 

Call 

Call 

Call 

Call 

Call 

$1915 

$3429 

$1989 

$2290 

$3499 

$3549 

S755 

$1509 

$1740 

Frain$l480 

Save 25% 
Save 25% 
Save 25% 
Save 25% 
Save 25% 


$440 

$225 

$290 

$299 

$309 


MONITORS 

AmdeK All Monitors . 

Princeton Graphic Hx.12 
Sanyo 

CRT-30 . 

CRT-36 

CHT-5D 

CRT'70 . . 

Taxan 

121 Green 

122 Amber . 

420 RGB . 

425 RGBvGreen 

Zenith 

ZVM-122 Amber . 

ZVM-123 Green 
ZVM-t24 , 

ZVM-130. 

ZVM-133 Color/RGB 

ZVM-166 GplJwy RGB W/Audia. 

7VM136 , .. 

DISK DRIVES 

Alpha Omega iiirbo 10. 
Iomega 

Bernoulli Box for IBM 

10 Megabyle .. 

20 Megibyte 

Rana 

Elite I 

Elite M. 

Elite lU 

Elite lO-H/Apple. 

Controller [W/Orive Only] 

1000 W/DOS tor Alari. 

TaMgrass 

TG 3020 

Te-3135. 

TG-406Q . 


Call 

$479 

$99 

$149 

Call 

$540 

$125 

$134 

$399 

$419 

$05 

$95 

$120 

CaH 

$410 

$459 

$575 


$1950 

$2560 

$179 

$330 

$405 

$1080 

$69 

$305 

$2289 

$3880 

$1469 



Order Line: 1-800-528-1054 Order Processing & 

Other InformaUon: 602-954-6109 


nompuTER 

UIRREHOUSE 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Store Hours: Mon-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1 


Prices reflect 3% to cash diecouot Product shipped In tactory cartons with manufacturer's warranty. Please add 
$3.00 per order for UPS shipping. Prices & availability subject to change without notice - Send cashier's check or 
money order... ah other checks will delay shipping two weeks. 










































THINKING 


out what to do. AI theories of expert 
behavior must describe how an ex¬ 
pert knows when something doesn't 
fit his general rules and what to do 
about it. A1 theories need to account 
for how experts change and add to 
the rules they use, based on the suc¬ 
cess or failure of those rules. 

Artificial intelligence is a much more 
basic science than is popularly be¬ 
lieved. Many of our best AI ideas re¬ 
quire a great deal of work before they 
can become useful applications. And 
when an Al idea is turned into a 
useful system, in some sense it isn’t 
Al anymore. The construction of such 
a system requires all kinds of non-AI 
programming effort—to make the idea 
work in a real environment, on real 
computers, in some useful way, Such 
a system is made possible by the AI 
idea, but the program's merit comes 
from its functionality, not its heritage. 
The fact that a program is based on 
an Al idea is no way to judge its func¬ 
tionality. 

Are there any applications of Al? 
We think so. If we are gaining insights 
into how people think, then our find¬ 
ings should help people think better. 
Perhaps Al’s most important applica¬ 
tions will not be the programs that we 
write but the newfound ability to 
understand how people think. As we 
find out more about how people read, 
understand, and create, we may be 
able to help them do those things bet¬ 
ter. Perhaps Al’s most promising ap¬ 
plications are in education—helping 
to teach people how to read, remem¬ 
ber, and think based on a fundamen¬ 
tal knowledge of those processes. 

Let's consider the problem of teach¬ 
ing children—or adults—to read. In 
trying to write programs that can 
read, we have learned a great deal 
about the reading process. Perhaps 
we can transfer some of this into im¬ 
proved techniques for teaching read¬ 
ing. Of course, this is not always a 
straightforward task, but we believe it 
is possible. Expectations play a cen¬ 
tral role in understanding text. As 
children build up expectations about 
words and stories, they become bet¬ 
ter readers. Language ability is strong¬ 
ly tied to knowing the content of the 


material, so the books children read 
should relate to what they know. We 
may be able to write better reading 
textbooks by using expectation pack¬ 
ages that children know about. We 
can write textbooks that encourage 
them to use their knowledge to fill in 
the details behind the text, to make 
inferences. Since AI has focused on 
language for most of its existence, it 
has a lot to contribute to reading 
education. But that's not all Al has to 
offer: its promise extends throughout 
education and beyond. Al should 
eventually provide insights into how 
to learn and remember better, how to 
improve explanatory faculties, and 
even how to extend creativity. 

Artificial intelligence is part of the 
grand attempt to understand thinking. 
We believe it is making important con¬ 
tributions to that endeavor, and that 
is the goal of our science. The pro¬ 
grams we write are experiments, not 


results. Our interest is intelligence, not 
artifact. As we make progress, our 
results may prepare the way for the 
automated companions that could 
become an indispensable part of 
everyday life. These will not be our 
real results, though. The real results 
will be a new kind of understanding 
of ourselves, an understanding that is 
ultimately much more valuable than 
any program, ■ 

REFERENCES 

1. Schank. Roger C, Conceptuai Information 
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sity Press, 1982. 

3. Schank. Roger C.. and Christopher K. 
Riesbeck. Inside Computer Understanding: Fine 
Programs Plus Miniatures. Hiilsdale, New 
lersey: Lawrence Eribaum Associates, 
1981, 



Complete 2 axis systems using 2 size 23 stepper motors 
with R2D23 dual-axis driver; cable & powerful system software, 
expandable to 4 axis. 

IBM PC/XT Version $792 Apple ll/lle Version $420 


• I 432 I/O stepper controller 

• 32 digital I/O 


A6 T/D stepper controller 
32 digital I/O available 


Digital f/0 accessories, power supply and higher power size 34 
stepper motor system are available. 


[g ROGERS LABS 

2727-E So. Croddy Way, Santa Ana, CA 92704 


(714) 751-0442 
TELEX 681393 


Inquiry 334 for Dealers. Inquiry 335 for End Users. 
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TELEX 910 380 3980 


ALL MAIL: 12060 SW Garden Plan, Portland, OR 97223 


OTHEB HARDWARE 


LIST 

ElEASLE, GPU Alpha PkM.aa* $ 35 

M line IN STOCK 

BOHUND. TirbQ F^l $ 55 

CENtRiiU. POINT Copy II PUS (bit CGfMert £ 40 
Filer, UlAty A fl4}ple DOS £ 20 

EIMSTEIN/AUSON, Cornpller E 

EPSON, Grapliics Dump £ 15 

FUNK, SideMgys E 60 

HAYES Taminal Ptog. tot STrartmodmi £ 100 

MICROSOFT Rjn Une in Stnd^ 

OMEGA, ljock£rnlh I 100 

PENOUH Dan;^eteG(3ptiicsSYS'tenill S AO 

GTiapnics Magician £ 60 

PHOENDC ZoomSmli^ S 40 

OUAUTT BagPiTKAs S 40 

UNITED SWl, ASCII Eapjess TlB Pnj S 130 

UTIUCO, E^tlBl Dala Dii^licatv III 3 «0 


MDEK UllraTeint(+Dfe) 
V«tBQTenii ao coi canti+^eli 
PSIO I^F Card 


MACINTOSH 


SLUECH1P, WHIiwve S 60 

CENTRAL POINT Cftpy II MAC S 40 

CONROV-LAPOINTE DISKETTES, 

DS/OO. 3r. 10 in flip pak 3 65 

CONTINENTAL Mtpne Acmmiant £ TOO 

CREATIVE SOLUTIONS^ MecFortti Level I £140 
DOW JONES MvKet Marvager 3 240 

HAYDEN, Saryonill 3 50 

HUMAN EDGE, Sates V Momi Edge, ea 3 250 
KENSINGTON, Starter Pak £ 90 

Siffge Suppressor 3 50 

LIVING VIOEOTEXT Think Tgt* f H5 

LOTUS, JSQ 

MAIN STREET Filer pt Wnfer. ea £199 

MAXELL 3V 04^611165.10 E GO 

MEGANAUS, Megsionii E 195 

MICROSOFT BASIC Ner^eter E m 

WonJ. ffc Of Mwlliplan, each I 195 

MILESv Mac 1he Knife 3 39 

MONOGRAM, Dollar Ii3en» S 150 

NOVATION, Sniarlqm Plus Modem 3 499 

ODESTA, 3 395 

PENGUIN, (Vephics MagiCiiift 1 50 

PROMETHEUS, 

PnjModem 1200 w/c^ 3 SdHmv $ 495 

PROVUE, OverViB S 29S 

SCARBOROUGH, Miisl?Tvpe » 35 

SIMON A SCHUSTER Typing Tuttr 111 $ SO 

SOFTWPUB„PF3:Fil«ia-PfSRq)on.fla. £ 12$ 
PF5: F4e A Repod Comba $ 195 

STONEWARE, DB Mastci £ 195 

TELOS, File Viswi £ 195 

TI^MAKER Clidtai $ 50 

VIDEX, VeuSS £ 60 


HOME & EDUCATIONAL 


brodEhBunD, Piini^Gft 3 50 34 

CONTINENTAL home Acceurrlant 3 75 | 49 

DqwJ□NES^ HotiwBiijgel 3 95 $ 89 

KOALA, Full Km IN STCM^K CALL 

MICROSOFT Typng Jeter II $ S5 $ 17 

MONOGRAM,OcllaisASffise(rSAM eo: 3 TOO | 59 

SCARBOROUGH, Mslmype 3 40 S 27 

Veur Pei^al Net £ 60 S 50 

SIERRA/ON-LINE, Hcn^wcrd E 50 | 45 

SIMON A SCHUSTER TypingTuterIN E 50 5 33 

PL US: BARRGNS, CBS, DAVIDSON, EDU-VMRE, 
HARCOUHT LfARNING CD,. TERRAPIN 


PRINTER INTERFACES 
&BUFFERS 


* CONROV-LAPOINTE’-DISKETTES * 

we guarantoe luese lop rti^Uty preducli ^ilh oui name 
5 YEAR LIMIT6D WARRAFITY DtHMUils cw outers w7e lati^ 
10 ee. SSlSG. I AppHe. elc J 95 Tifc ownes w/flip pak $ 12 
^ 100 K. SSfSD. (Affiile. etc) 35 Trk | 99 


LIST 

ARSOJBM-RClePaiaPliiflffCabla 3 50 

EPSON, F^ir^l InlfftBce Idr LOI500 3 1 DO 

Seriallnteriace Board 3 139 

ASSIM PROC, Mac Id EpsarConn l/F S 69 

MPC, Appial I l/F £ Cable lor Epson £ Gemim 3 95 
OKIDATA Plug h Play. Tralrre. Okiff^.ee 3 50 
ORANGE MICRO,(^a(9plg' Rm tor Afflte 3 149 

Seiid&VPiEr 3 119 

BrUfferiStfi PV^ 16K 3 239 

PRACTICAL, Micmhull In-Lne 64K .|«ra 3 3*9 

MirTptiu1l|nrLne64iK.Sef 3 3*9 

QUA ORAM, McralanaB. full liM in STOCK 


1 DOOw.SSfSD.f Apple, ete.) 35 TrK I 

10aa.D$lDD,(HAC. KtM ! 

1D0w.DS7DD.(MAC. H7P)3'A“ NEW ■ 

10W w. D5I0D. I, MAC. H fP) 3'A“ NEW ■ 

IDea.DSIDD.dBH. WP14flTrts &HiiesAv/nw fl!*! 
IDOBa. DS/DD. (IBM Hl,fp) 4fi Tik ! 

looosa. DSIDD. (IBM. H7p)4£l(t<. 1 

* CONROY-LAPOINTE - * 
IBM PREFORMATTED 

10 ea. DS/DD. 40 Track i IflM^PC PreTonratlsd) 

100 ea. DS/DD. 4fl TratA tlBM-PC PriB-ldtinatted) I 
1000 ea. DSIDD. 4£Track IIBM-PC PnMQimattrid) I 

LIST I 

COC, 10H.$S/DD,4GT(Apple.lBMi 3 55 : 

Wea 5$/DD.4[lfT|App*e,IBMt 5 559 1 

1085 CI£/D0.4DT(IBH,H/P) 3 75 I 

tOOte 0S/OD.. 4PT (IBM, H/PJ 3 750 : 

DYSAN, iaB,SS7DD(Apple.el!c.) 3 44) I 
10ae.CS/D04flT(IGM.HIP) 3 ©9 : 
MAXELL 10 ea. SSlOD.MDI (Awto) 3 55 : 

10ea.SSlDD.3%'(MAC) 3 GO : 
iaea. D&IDD. MD2jlBM) £ 75 : 
lOea. CSlODHItJensflBM-ATl E 77 I 
HEMOBEX106a,SS/SD.3ty-(MAC) 3 65 ! 

10ea. DS/aO Ml ttof&fIBM-AT) 5 £4 ! 

VERBATIM, ID Ba,£5/D4].MD5t£4n.fAhrlb) £ 49 ! 

IDES; l>S/DC.MD34 (IBM! £ B4 ! 
IDUA SSfDD 3ft".(MAC) £ 65 i 

* GENERIK'-DISKETTES * 

top qualily. wliuckeis. rw iulHls. 

90 day 'Nu hassle ntotiDyback ^aaiie«; 
1DDHa..35rmck|Appfie. Alan) I 

25B ea.. .35 Tiaidt (Apple. Atari f 
1000 ca.. 35-Track (Apjjte. Atant I 

100 ra.. 46 track (IBM. H7P) I 

250 ca.. 46-Track (IBM H^P) 1 

IDOOea.. 46 Track (IBM. ttfPt I 


ARBO, IBM-PC 1ti Mixtom Cdhfa 
IBM-PC ta Rintei CaAle 
ASTAR. BF ModiKatorlar T V.(Appi«) 
CURTIS, Mania EitEenadit Cable (IBM) 
3'-9r KeytkDard Exlens. Cable [IBM) 
RCA, MonliDT Cataitt 


^0 & TERMS: S'LXJlf 

erders. Fiffiunfc I.OOQ' cfietSu am] gcw&TnafeTT tIsfcla-awRijrBd irtimfidiahil:^ Psrlieinal ftJfd et&Sf eompanV^rfieckfi'^aacw^eB.^ 
Oridft a* dlib^ la'ADC 31^ Vi> laWire pSera f9t-^vraA/MasiErCam.'Arr«rtc:M Yoi# cwda RDT-chargiitt 

t &fC6!iiti Catigda la'V t£?!i rreruntutfij WonitBs by PwraT w tfl loteiai. Wiitifet 30^ nifnthitsfoi 

umted Atl pioa=. avalaSnfJty and apafidicfllmns BUSiect Ifl flftJlFft * bhange witltewt aotrtff » 10 veKty All rwn, j 

pft •Ekiitf tn tkjf .lbw priC(w and oui'agstiT^ncs ihel yois ly^l^■ist^r^fl^K^'.uru!4^:.E^r^ld!I^1,^^U.■ .S*ttl 

J^s For ?^t,T;r^t3.t55SMn5 t£t)LN 9»K h 6N4 m.-fiN>r »«# rf«ijli5!nfcy. I BTi-* TfiAM bet* Is It 

H9f)inlk'^RnTrMtnwtttl4ltoiiit CbriarjetM - ^ 


aiY STATt ilP I 

MAIL TO; J2iOW SW aarcJen Prat* PottHfitt OR 972231 


THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM 


PRINTERS 



DOTMATRIX: 


LIST C 

IIMNDV 


PFUCF 

PPIICF 

EPSON, Rxeo-ioo Cps 

3 269 

CALL 

RXaO-FTT 

3 369 

CALL 

HXlOO—100CP&. 136tBl.Jjn£rr 

3 49B 

CALL 

Fkeo-ieo cps, w ml, 

3 EBS 

CALL 

F.J(H»-160c|3S.136Cpt 

3 B40 

CALL 

JX60—(totir Rinter. IBBCpS 

3 390 

CALL 

LtH5D0-ZTO 3 67 CP& 

31395 

CALL 

Tractor Feed lOf LOISDO 

3 70 

CALL 

MANHESMANN TALLY, 

Spfti—BOcm.. BDopS 

3 259 : 

e 219 

160—80 col.. 160CpS 

3 790 : 

; see 

1flD“l32 col., 160 q» 

11090 : 

; 779 

DKiDATA, Cklmale 20. Ctolor, H\ Res 

1 260 : 

i 206 

ffiA^BOcol, 120 cps. para 

3 349 : 

; 319 

flOA—132 col.. 120 ■qs, para. 

3 7*9 : 

r 599 

M—136 col. 200 cps. parn 

3 599 : 

; 729 

92—80 c»l.. 160 cps. para. 

3*99 1 

1399 

M—136 col.. 160 qH. para 

3 799 1 

1649 

24iOP-Paceniark. 3Mcps, pare. 

12995 ! 

a97S 

OUADRAM. Quaere. tnkjEl Cckir Printor 

3 595 1 

1795 

STAR MIC.. Genii™. 120cps. Iff 

Gemini. 120qH. 15" 

3 499 1 

1269 

3 549 : 

t419 

TOSHIBA, Prop aMcing £ Hi-ras spaiXilcs 

1351-192cp&|IM)3100qpe(LO) 

31095 I 

E1375 

1346-144 ci)5(C)Q)£ 54 cpsi 10) 

3 995 

\ 795 

Si-itoBCltonfll Tr?c10r Fwd 

S 165 i 

1 175 

me TDCpres. piJiaWe7tiandh8l(l.40Ci:^ 

3 229 i 

E t29 

LETTER QUALITY: 

t795 

JUKI, 6300—40pps,. para 

£995 3 

Bloc—ificjjs, para, 3 pilch 

£599 i 

1 439 

TOSHIBA. Pnpp. spacing A Hhresffaphcs 

1351 — 102 c|k(D{>) a ICO cps (LOT 

£1695 i 

»375 

1340—144 qi5([>Q|. a 54 cps(L0) 

£995 i 

795 

TTK, tOU— 13 cps. pxafsa. p £ lir. 3p 

£ 499 S 

365 

1114-^sane as Ith4 wfJif. 2c; £ ppp 

£ 999 i 

1 439 

PLOTTERS: 

AMOEK, Ampiui HBpen. i0x F4 

£1099 $899 

PRINTER SUPPUES: 


Pa^, Ribbona, Dilty Wheeb* 

CALL 


BUSCNfESS SOFTWARE 


LIST EON BOY 


PRICE 

FBICE 

ALS, Wofdm-ysl Handler, es. 

3 BB ^ 

i 36 

HarxHer Pek. (Wtjid/Lisl/Sjjefl) 

3130 1 

1 9D 

APPUED SOFT TECH,, VowFonn 

3 3B9 1 

; 249 

ARKTRONICS. Jane (llt/Ha) 

3 295 1 

> 195 

Jiane w/a Mmse (Ik) 

ARTSCI, Magic WindQto FI 

A SHTON'TATE, dBase M [Fteg CP(M BB) 

$ 179 : 
$ ISO ! 
3 495 1 
£596 ! 

I 119 
i 190 

; 3TS 

9PI, JObCosl 

AaAP.PRCilHV.SiCtl 

£ 395 : 

\2AQ 

0BODEHBUND, Pitol Shrip 

$ SO 1 

i 29 

Riiit Sftop Graphicj Lifxav 

$ 25 : 

i 19 

Bulk St. Yum* V Speiw. ea.(spec +7ej‘c) 

£ 70 : 

; 45 

Btoik St. 6ou«d (Wiitoi £ Speller) 

$ 140 1 

i 95! 

continental, GL.Aft.AP Of Pfl. each 

£250 1 

1165 

CDEX,^ MrJtlplati. Apple tle.^ 

£ 60 1 

i 40 

POWJONES^ Miarkel Manager 

1300 ! 

1199 

Maket AnalV2er er MiooscciH. ca. 

£ 350 1 

i219 

HAYDEN, Fto VWlflf t'/2 2) 

£ 150 ! 

F 99 

HOWARD SDR Tax tor B4 iBKes 

3 250 i 

F165 

HUMAN EDGE, Salsa Edge 

% 250 1 

F 165 

Managemeni 

S 250 i 

F165 

UVING ViDEGTEXt Thiry<TKik 

3150 i 

t 99 

MECA, Mnnapng Toit Money 

3 2DD j 

112S 

MEGAHAUS^ Megawtov NEW 3 10D 1 

t 65 

Megans HEW 3 125 ! 

t 75 

MICROPRO, WDFdSter'^ 

3 350 : 

: 189 

WordStar w/Staxard 

3 495 ! 

:26S 

WordStar ftofessflnel, 4 Pak 

1435 : 

i 205 

MalMergie. SpellStar. or StartodaK. ea 

£ 33 : 

: 54 

InloSlar StarGanFCcerto 
MICROSOFT, 

£535 

i 295 

MilN'Plafli (An DOS or CRMl 

£ 93 i 

E 09 

DSfiORNE/COMX, [D'l^ and Bi»k)(5l3t5.SiA £ Mntl^l 

SantaCommoti Baaic PrugrBm5(75 ea.) 

£ 100 i 

! 49 

PracticaJ Basic ProTanetJO ea) 

s iw i 

! 49 

PEACHTREE, Swes *0.3 (Gl.Afl£APF 

£ 395 ! 

239 

QUARK, Werd Juggler £ lexicheck (e * e) 

3 i 

I 120 

SENSIBLE, Bensibto Spellq 

S 12S 1 

1 79 

SIERRA70N-UNE, Homwond 

5 50 i 

i 45 

Gerteral Manager II 

3 230 i 

! 1S5 

ScteehWltiiff 11. 2 Pik w/OicHcnratV 

3 130 1 

; B9 

SOFTWARE ARTS, Viairalc lie 
SOFTWARE PU01_ (qiedty + rretoi all) 

3 U9 i 

90 

PFS File 

PFSWrito 

PFS:Graph 

PFSRegbn 

STONEWARE, DB Mest^ M D 

[1« [IhlltyPak IdrII 

3 125 ! 
3 125 ! 
3 126 ! 
3 126 i 
3 360 i 
3 129 : 

t 79 
1 79 
£ 79 
i 79 
£225 
1 62 


MODEMS 


LIST 

nmiiDT 

ANCHOR, Signalman Maik Xll (iSM) 

3 339 

S 259 

HAYES, 24[]QBE5tM(mlM{x]i!rn riBM) 

3 899 

:t599 

Smattmndem 12009 (IBM) 

3 539 

I I 409 

Smartwii N Suflw^ (tBM} 

3 1*9 

II 99 

Slack Cfirarwgraph (115-232) 

3 2*9 

:i 109 

Slack Smartnioclem 3tK]( fl;S-232) 

3 2B9 

il 219 

SruarTiTOdm 1200 (AP) 

£699 

11 489 

Mlctwnodem lla yMJSnMlcimi [AP) 

3 32IJ 

1i239 

KEN^NGTOH. Modem 1200 (MAO r 

£ 595 

:: 385 

NOVATION, J-Cal 

3 H9 

;i 1Q4 

ACCESS 1-2-3. t2ma+OD5StaikKVI(JBM) 3 596 

1i 380 

Apple Cal II 300 a lAPF 

£ 365 

ii 249 

212 Apple Cal. 12D0 B (API 

£ 725 

j: 559 

SmanCftt Plus w/sttf tware (MAC |i 

S 439 

II 379 

PROMETHEUS, PraModErn 12006 lieMF 

3 099 

ji 289 

PrDM()dem12D0 (MAC) 

S 5*9 

i: 429 

OUADRAM,QuodmiKtom. tolernalilBM) 

3 595 

11 425 

(^adntfxleni. External (FBMF 

£605 

:: 495 

VENTEL, PC HalfC»d(iaM) 

£ 549 

:: 389 

1200 Hus, Exlemat (IBM) 

S 499 

: 429 

PCI200. Internal (IBM) 

£499 

$ 379 

MONITORS 


LIST 

caNflDif 

AMDEK. Cdkx SOOCemp/AudiD 

Cfltor SOO-CQmpryCII/RGBMLjdiD 

Coltv m Mi ns. RGB .1 Audio 

Goior 700 Ultra Mi Re. RGB 

CotwFlW 

JOOG, I?' GriBCfi 

300G,. 12" Airber 

SIOA. ir Ambff.jlBM) 

PRINCETON. HN-12.hifle5.flGB 

SR-12. Hi Res, RGB 

Scan fttubtorlor SH-12 

MAX,-12, Airtoer irnonochramei 
OUADRAM, Amtercfintme, I2" *#rter 
Ckiabchmnie 12" flGB Color 

OuadchronH Jl, 14 ' RGB Cotor 

£^49 
£825 
£599 
£ 749 
£ 799 
£ 179 
£ 199 
£290 
£795 
£799 
1249 

3 249 
£250 
£695 
£660 

$249 
$395 
$ 459 
$ 549 
$599 
$ 129 
1149 
1159 
$495 
$599 
$ 179! 
$ 199 
$ 165 
$495 
$450 

Quadscreen 17* 96flx512 w/cable. Mi Res 

£1996 

$1595 

ZENITH. 7VH122.12-Amber 

£ 169 

$ 95 

ZVM123, Drwn 

3 149 

$ 89 

7VM124. l^'Aittiei 

3200 

$ 149 

ZVM135, tr(>Jlcr 

£ 599 

S409 


COMPUTERS 




systems in stock 

CALL 

UM4TED 

FLOPPY DISK DRIVES 


LIST 0 

mnQT 

MICR0-9CI, A2, H3K [h^ Dove 
AiComnjllef Card 

Mall Hetghfl Dhvelbrita 

Ha4l HeHht OriwlDTlIc 

TEAC, T4a.HallHL,l>ra:t, ICSK. 

Cotviro»er Card by CamX 
, T0O,MattHl.E>ai»e,326K 

ConinAter Cardby Teac 

RANA, Elilel,160K,*0 Track. 

Bile II. 326K,H) Track 

Fine Comrollef 

VtDEO TECH, M^ Mt Drive 

3 3*6 i 
3 100 1 
3 263 S 
3 239 S 
£ 249 a 

£ 110 a 

£ 449 a 

£ 66 a 

£379 a 
£649 \ 

£ 146 a 

S 226 a 

M95 
) 80 
) 195 
^209 

1 189 
i 45 
)329 
i 59 

1 199 
;369 
; 89 

1 149 

HARD DISKS 

QUARK, 0C10H)r|lc^llB7lt|)HAC 

£1936 $1595 

OTHER HARDWARE 

CCS. 7711 Serial intodate 

£ ISO 1 

t 9Q 

CPS7EASTSIDE, WildCaid II (copier.-(-/«) $ i*d i 

I 90 

COMX. 80 cal h^K RAM Card (Ito) 

3139 1 

t 90 

i8iH RAM Cana (li+). i yr. Ltrl. Wty 

3 173 [ 

t 00 

HAVE5L Mach II Joystick (+toj 

£ 45 1 

; 20 

KENSINGTON, System SaviY Fan 

£ 30 1 

t 55 

KEY TRONIC, |tfl200 Keyboard 

£2W 1 

: 158 

KOALA, Muppet keys 

TovUi TaUet w/Mcm lllu.sbaia 

KRAFT, .Jeystndi (11711+) 

Game Paddles [ll/tl+) 

£ ao 1 
1 m 1 

£ 65 : 
S so : 

i 49 

I 75 
i 49 
i 39 

M&R, SuprUan(l1+) 

S 50 : 

I 30 

MICROSOFT, I6K RAM Card [11+) 

3 IDO : 

I 10 

m Sartcard (+/e) 

3 346 i 

i235 

JtWSaitcard Plamiuin (e) 

3 396 3 

;275 

ORANGE MICRO, Grap(»lef PfcK (+;#} 

$ 1*3 I 

i 90 

5wi Grappler 

3119 i 

1 70 

16K Buller Boanl [ai Grapglar Ais 

3 33 

; 59 

BuPIved Grapb^ PIl4. 16K 

$ 239 ! 

1150 

2 lilbip Set lor Ruflefied Grappler 

£ 2B ) 

; 12 

PAYMAR, Lantt Ca» Clw, Rev. 7 (+) 

$ 50 ! 

t 19 

PCP1,j4ppli(aird6MHz l4leatLm 

£376 

i27S 

RH ELECTRONICS, Supa Fan II 

£ 75 

E 59 

TITAN, Aocolerator ire 

£319 

1219 

12SK RAM C^'d(ll+) 

£ 6^ 

329 

OihH BAM Cwds & SatLivato Ih STOCK 

CALL 


i 4^ 
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ORDER NOW ( 800 ) 547-1289 I 


FOB YOUR 


MP&MEMOR' 
I SPECIALS 


COMPUTER 

SYSTEMS 


9 Eacli, 4956 chips 
150 ns 


360K 

Disk Drives 
by CDC 

90 Ol^ 

LtmilMfWawanly 

G^Us 


PRICES ARE 
D HOPPING. 
SO CALL! 


i Each. 4164 chips 
m Warr^ly by ub 


★ ComX * 

Econo RA M Plus"^ 

$395 

iS4K MuWndian RAM Boan 
expandable to f.5 Megabyte 

Wtite like AST SaF^PkiS’^tll 
i:;^ianty (or 14]’to t .5 msQ. gania pen. 
Fastrak"'* RAM CS* wd Spedif Sciftwara. 


UTIUTIES 


HOME & EDUCATIONAL 


RECREATIONAL 


BLuECkffP. MiHmnain. Gamri. Tycoon. ^ 
BROOEnaUMD, Large tfiVMlMV In Stock 
ELH:mMC AmSt La^ kMfby h Stock 
HAVDEN, Sargoi III (Cbess) 

IHFOCOM, Laigtt Imreniory In Slock 
MICROSOFT flight SimiaEor j PC « Jr] 
ORIGIN. DiEima IIHPCvJr) 
PROFESStOHAIn TritnafnirlPCrr Jr] 
SPECTRUM HOLOBYTE Salci 
SPINNAKER^ PrestdHir^ Choice. Amazon. 

FatHHTh^, Rendwotiz. Dragon, eadi 
SUB LOGIC. NigtM Missiar Piit^ 


CASH-n-CARRV COMPUTER STORES, INC 

Rerail Salei only. Citt stores for local hours. 

SAN FRANCISCO — S50 Washington Street fat Mont^ 
gemery. oppcKilB the EVrainid)- Interstate CP. lo Highway 
4flD; lake Washington Street Esit. CALL (4lS) 
PORTLAND, OREGON ^ At Park 317, Tigarcf at inlersec- 
tion of Highways 217 and 99W CALL ImJ) «0-559S* 
SEAFTEE, WASH^ ^ J540 13Sth Ave. SE. Bellevue 9eO06, 
In Loehmann's Flara near Factoria Square, SE of Hifthway 
40S & 90 arid at 9E 36th and Richards. CALL 641-4736. 


OUR REFERENCES; mhi 

VVe hJM been in cewnpyters and fll»cjiflSKnc$ alrto? 
195$, 0 cojnpiiter deiifer «nc« i9Tfl and in ootn- 
putar mail oojisr eloca I SBiD 'Bahks: lei IntertMate 
Bank. fSt^l 643^4fi7$ We belons lo the Chamber 
of .CtJOKOOffiO 1605) 22S-.941.T, aniJ;D&ECl Markol- 
ing Awootation.-w chII Dunn and Bradjtrwat it you 
DPO a iutJBOTFb^ ROfJpiom Of 1SS4 OHEOOW BUS¬ 
INESS MA0A2H^£ AWA'rto: ■ : 

~4jtNL 


InquSry 94 for Apple. Inquiry 95 for IBM peripherals. Inquiry 96 ^o^ all others. 


BUSINESS 


UST C 

OHRDT 


PfWCE 

pncE 

UVINQ VIOEOTEXX T1^ Tank 

1195 : 

105 

LOTUS, 12-3 

£ 495 : 

i 309 

Synphoiy 

S 095 ! 

i 405 

MOBS Knowledgenw 

3 500 ! 

i 300 

MECA, MsiagingYevMomy 

S 195 1 

I 125 

Micnopflo, wonetBT^iPC) 

I 350 1 

i 189 

WtmJStar" (Jr) 

5 195 1 

1 115 

WordStar 2000 

J *65 1 

1 295 

WordStar 2000 IVs 

3 595 1 

1325 

WPfdStar ftijfgawal fhs 

Se95 1 

1395 

WdtdStaf ftofiacawial. ^ fak 

3*65 1 

1285 

MailMarge. SpdlStar or Staritidof, » 

t 96 1 

i 54 

PMH3pti«»J P# (MH/SS^Si) 

3 165 1 

i 105 

inibStM Plus (+ Slartusi) 

3 585 1 

1315 

CwflctStar 

3 145 1 

i 77 

>itlCHOi«tH, Gfiaae SisttKADOO 

$ 495 1 

\m 

&£tHd6(l GSpOrl Wlilnl 

$150 1 

i IS 

R^CIoiil 

$ 165 ! 

: 125 

MICnOSOFC ^1 

S SO 1 

i 32 

Mifiliplan (PC <K Jr) 

$195 1 

i 125 

Chan or Ptcisci. each 

$250 1 

i 159 

WM 

$375 1 

1235 

WtQfd with Moab 

$ 475 ! 

1289 

MONOGRAM, Dc4» A $Cm w/fvecasl 

$ 160 1 

: 110 

MUUIMATS Mullimale Vv 4 P 

£ 465 1 

:29S 

OJ»Ell SVS GLAR.APmilWof PO.H. 

£ £65 1 

:420 

PEACHTAES Bxk to Basils Gi 

S 295 1 

i 175 

Reach 

$ 395 1 

1225 

Peach Tcke 5000 

£ 39 5 1 

:225 

QUADRAM, Tax SlraJegy 

£ 395 ! 

:29S 

kivestmatl Strategy 

E 395 1 

:29S 

QUSUlHig 1-2-3 

E 15 1 

: 12 

l-Z'3tar BusiRKS 

£ 15 1 

: 12 

tJsrnp Sytriphony 

1 20 : 

1 15 

8AMNA, VVofdPKis 

3 295 1 

> 185 

SATELUTE, Wtntl^rlKl (PCI 

5 495 : 

1235 

WardPertan |Jr] 

£ 09 1 

: 49 

30FTW ARTS Tit SoMspeof DOS) 

3 399 ! 

1289 

SOFTWARE INTL, OpenActxs 

5 595 ! 

hss 


OTHER HARDWARE 



UST 1 

imm 

ASX 

PRICE 

PMEF 

SikP* PMl. 64it 

$245 

SuPahPkiS. 256K S^FTOC+SflN 

5 G95 : 

1395 

SwPgkHus. 3WK, S/RfOC+S^W 

S 995 ! 

M85 

OffTW PW Icr SJ!iP» 

5 50 ^ 

1 39 

fteview™ Graffiica Catfw/pana. 64K 

3 399 1 

1299 

Advantage™. Mdlif M tor AT 

£ 5K ^ 

1“ 445 

IWRuSlI. S^PfOC 

$215 1 

1150 

1^0 PH® II. SlWCCfG 

S 3S5 i 

i 1B5 

NO Plw II. 2S/lyCGG 

1315 i 

i 215 

HmoGra^PlLis™ P/CC (tonali&l 

$ 465 i 

1 375 

FCWct. Siaie-Krt, PC002 

$1060 1 

i 790 

PCJM. CmuiE Bcdd. PCOOI 

$665 : 

385 

CemboPtus RetkiW IN STOCK 


CAU 

MegaRiis RwkiflS IN STOCK 

COMX, REW 

Bam iflAM Pk®*". 364K to I.Sffisg 

E«ari. SJp^CC^G. fjEtrafc^'A SpDcii 


CAIX 


EconRAM™. lul 364lt tioard 

SS95 

;325 

CUflns UNH. Marriiorutj'swivBfbase 

3 50 

; 39 

3-6 lint K«yba»d BxtanslaiC^ls 

$ 40 

; 30 

HAUPPAGE 3087 Chip 

3 m 

i149 

0347 Main Pak {Chfi 4 Sohw) 

tm 

^235 

6637 Solhiae 

$ 160 

113B 

SW7UaaoP^ 

$24S 

i 195 

HATES. Mach 9 Joystick 

$ 45 1 

; 29 

HERCULSS CokrCvdwipar^ 

$ 24S i 

1189 

Mon Graphics Card 

$496 i 

i 329 

KAMERMAN, ExtunaJ Power Sifyiiy 
KENSINGTON, Mulapieoe'^ 

i 

1295 

$ 140 ; 

i 99 

PC SBw’*tjneCijnjw/FilNif 

$ so i 

i 35, 

KEVTROMG KBSlSt .Sld keyCnofd 

$256 

1195; 

KBStSQ. Std. keyboaid 

$209 

1158 

KOALA, Sp^KeySy^ 

$ 100 : 

: 83 

Speed Key Titles, w/srflwve 

$ 200 : 

139 

Koala Pad’* w7PC[tesi(?i 

$150 : 

89 

PiograninH's Guide 

MAVNARO, SAND STAB SERIES 

$ 15 

14 

MuflikiretnofBICsd 

s 09 : 

79 

Memory Card no RAM 

$ 199 : 

i 189 

Mem(KyC^256K 

£ 495 : 

U99 

ficppy Cont. Card, acoqke 3 modules 

3 m : 

£205 

RadDisk UF Module 

£ 499 : 

i 399 

hadDi*Caliie 

3 30 1 

27 

Soy F^ Module 

3 65 3 

1 79 

Para ixCIcick Cal MotiJie. tt 

$ 56 i 

I 49 

GameAdapy MorUe 

$ 46 i 

i 43 

Morpry Mndile, OK 

$ 123 1 

1 99 

Uriorv Mcx^iejSSK 

3 4£2 i 

► 357 

to mg Hard Dkfc Kii ACon CM 

{1$95 . 

bl50 


BUSINESS 


LIST CSHIOV 


PRICE 

FIIEE 

APPUEU SOFTWARE, IfrraFdrm 

S3S6 I 

$249 

A$NTON~TATE, Framertw* 

$695 i 

1345 

dBase III 

$695 i 

1390 

dBase II. (niq. PC-DGSA12»C) 

$495 i 

12SB 

dBase II Id 111 i^sgrade 

$200 i 

1119 

ATI, Trairang Pto^^—Largt Invenlury 

$ 75 1 

t 50 

BPL Job Dast Accaunlmg 

$795 ! 

1495 

Gen'l Acetg. AR. APofP$aach 

$596 1 

1375 

BRODERBUND, Bank S1 Wnlir(PCvJr] 

$ 60 1 

1 50 

COEX, Training Programa—Large IrTvmlHV 

$ 70 i 

1 45 

CONT1NENTAU UttraTile [PC] 

$T6S i 

1125 

Tax Advantage (PCtr Jr] 

$ 70 i 

1 45 

FCM (Rlii^, Calet^ing, MailingJiPC] 

$125 1 

t 75 

Property Management (PC | 

$495 i 

12« 

DOW JONES, Inveslmenl EvaAiatar 

$136 i 

1 89 

Maikei: Manager Pkn 

%m i 

1158 

Make) Anatyra- 

$350 1 

1219 

Warket Mjposcop 

$$sa i 

1218 

SprSfldShwl 

$24S i 

1158 

FOX A GELLER, dtXil ( DOS w CPIMS6) 

$ 96 i 

1 85 

Ou^ionde » iJGritin. eadi 

$295 i 

1185 

HARVARD, Tfflal Prated Manager 

$495 i 

1315 

Matvad Project Manaaer 

$395 

1238 

HAYDEN, Pte Writs 

$200 

i 125 

ReS^k* 

$ 50 : 

1 30 

HOWARDSOFi; TaxRqjifS'lQr W 

1295 

1185 

Ptei Edate Amiyi# 

$ 250 ! 

1170 

HUMAN edge. MndRottrfPCnrJr] 

$ SO ; 

1 32 

Coawuikyidns £dge (PC} 

$ 195 : 

1119 

SaiflfiEdgff 

$ 250 : 

1159 

Manager^ Edge 

$ 250 : 

1159 

NegotialiDfi Edge 

$ 295 : 

1185 

lUS, EasyWitler n SyslBit 

$350 : 

; 250 

EasySpdWII 

$ 65 : 

1125 

GL. AR. AP.OEwINV.fflCh 

$595 : 

1 375 

KENSINGTON,Esy Lhk Marf Maia^ 

$ 95 : 

i 59 

UFETREE, VoAtswnter DokiH 

$ 395 : 

; 159 

Voikswritef 

$ 195 1 

105 


OTHER WARE 


LIST [ 

9NK0T 


PRICE 

fTKl, 

MICROSOFT Mdieerarrc 

$166 1 

1 138 

Sy5tBmCml64K 

$396 1 

I 275 

Syslem CodL 256K 

$625 1 

MSO 

MOUSE SYSTEMS, PC Muiee $ Pairti 

$296 1 


PARADISE, Modular Oa>hiC$ Cad 

$39a 1 

£ 285 

Paiaild v Sffia^ Pal.« 

$ 65 J 

1 85 

PERSYST, NEW 



PC7Mono Board, w/paraflol 

$ 260 1 

£ 185 

PC^ColorCrafhics 0d w/ligid pai A l/P 

$ 244 1 

I 176 

BOB Boatr Cokj JUtepier. h res 

$ 695 ; 

£ 465 

PLAm-RONreS, 



CokK0d $ CoAitrnaflC. lOcoto w/Paa 

3 556 ! 


Cokif 8d $ Dralamai. 16 Qolor w.ifys 

$ 559 ! 

M9S 

GUAORAM, 



Quedtxjffd WK. to 3S4K. S^piCCfC 

$365 

£245 

□uartoad, no HAM, eiipaiYlto WK 

$265 

1225 

Onadtoard 2&6K. to 3WK, SiPfCC 

$675 

1395 

Quadtjoard, JWK, S/FKCClC 

$ 7SS 

1495 

OuEiitBad H.noRAM.toZSeK 

$295 

1215 

Ouadboafdll.MK.toZSW. S&CC 

$335 

1265 

CuadwardlL 3S6K.2S/CC 

$595 

1385 

Ouad 51Z-F W< w7serlal 

$325 

1285 

Quad 612-^TMK w/»y pofi 

$ 550 : 

i 430 

Quad 612612K w^sMial pal 

$695 : 

1 625 

OuadoDkr 1, board. 4 oobn 

$295 : 

1 IBS 

Ckiadcolcr 1 to II kit 

$ 275 : 

1189 

OuadiM. hoard. Mon. BlfVCC 

$3*5 : 

1289 

OuaddvwK rrtaiitor. ^r RGB Gobr 

$ 795 : 

i 485 

Ouai$:tirorTtB II Manila. 14" RCG Ookir 

$ 650 : 

: 450 

Aftibachiome Mnnilof. 1?' Arnber 

£ 250 : 

: 185 

ayad3276 

$1195 : 

1050 

OfiOMlVl 

$2295 : 

1545 

Oiiafttoi JX 

$1995 : 

1745 

Ouadink 

3 *95 1 

385 

TG PRODUCTS, Joystick 

£ 45 1 

: 29 

TITAN, AccN«ralaPC(6CiaS+128K} 

$995 1 

1 750 

WICO. SmeriiuHfd Keyboaid 

$ 409 1 

E278 

FORYOURPCJR ** 


UST CONUBV 


PRICE 

miCE 

KEYTHOMC, KBSiStJr Kjyboanl 

$255 

i 195 

KOALA, T-fiijch TaUsl tor Jr. 

1 125 I 

i 75 

MOUSE SYSTEMS, Mouse for Jf 

$ 196 i 

i 125 

MICROSafT, l2l8KBDa5ierw7Md(« 

$496 1 

^328 

Seiito Mouse 

$ 196 1 

i 138 

OUADHAM, Ouadmomjf (12fiK-512K.P7GC} $ 276 i 

)215 

(kiadtr. ExpansNKi Chasse 

$095 i 

1540 

TECMAR, Jr. CaplHi 

S 395 : 

i 345 


CALL 

(800) 547-1289 

InOregGn (000)451-5151 
TELEX: 910 300 3980 

foragn $ 
Portland 
Residents 
15031620-3677 

QUESTIONS 

onyoumtor 
P3) 520 8878 

WEEKDArSOMLV 

ORDER DESK HOURS 
Moo^Frl—IAN to 6PN P$T 
lArd^t-TOAH to 4PH P$T 

(6AH tiera e^AM m New yflrt;) 


BUSIN^ 




LIST C 



PflICF 

HBC£ 

SOFTWARE PUBL, PFSiRWal 

3 125 

78 

PFS:Flto 

$149 

1 88 

PFSiWilo 

$ 149 

1 88 

PfS;6^ 

3 149 

1 68 

PfS:Pian 

$ 149 

1 68 

PfSiPnwl tr I1=S:A<S«. tach 

$ 96 

1 58 

30nClM,5i*torCak III 

$395 

1245 

STONEWARE, Advarad OB Master 

$386 

1385 

thorn/eml FtofiKtWdi«(PC) 

$349 

1178 

Perfect Combe (Wntor $ SpNIar] (PC) 

$389 

1188 

PeriKt CoNn (Jr) (Wriln/Spel/Thasa£ 

$139 

1 68 

ViStCOFtP, VIsiCaicA 

$250 : 

11S9 

WARNER, Desk OrgamtorfPC a Jr| 

$ 196 : 

£125 

UTTLinES 

SOBLAND, SKNAiCk (PC V Jr) 

$ 55 i 

1 35 

Sldiiiicfcfcoiiyiie) (PCtfJr) 

$ 55 i 

[ 55 

Turbo Pascal (PC or A) 

$ 5S 1 

[ 35 

Too®o«(PC} 

$ 55 1 

[ 35 

CENTRAL POIW^ Copy II PC 

$ 49 1 

1 30 

COMX, PastoakT RAM/ask errulator A pnnler s|»aW Fw 

any PC/DOS a RAM Card.MenuOdven 

$ lOd i 

1 58 

digital ms., CPrM 66'*(POXT] 

$ 50 i 

1 38 

CBASIC rCP7M-8S] 

$ 290 i 

1135 

CBABCCorTMWtCP/M^ffiaPCMiS.ea) $600 * 
Conci$T«iiCP/M-8e''"wr«nd(>ws $ *36 ! 

1385 

1225 

PL/1 (PC MS] 

$ 750 i 

1485 

Speed Pteg. PkD. (CP/M-06) 

$290 i 

1135 

ORLOGOafi (CfVM-06} 

$ 100 i 

89 

EPVX, to Stock 

CALL 

FUNK SOFTWARE, Sideways 

$ 00 

i 40 

HAVES, SmartoDmlHDataComm.l 

$ 149 

1 89 

UFEBOAT Lmhea C 

$ 500 : 

1285 

MICROSTUR Cnistalc KVI [PC or Jr) 

$ 19S : 

1 129 

MICROSOFT Maau Assonbtor 

$ 100 : 

i 69 

BASIC Cornier 

$ 395 : 

1 259 

Bu^BABCCOrTiM 

$ 600 

1 308 

CCrxifOa 

$ 386 : 


COBOL CoriiHff 

$ 700 

1459 

FORTRAN CofiTiff 

$ 350 

r 229 

PASCAL CWT^ 

$ 300 

1 199 
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PRoncnoN. 



To safeguard your computer 
against mysterious errors and 
costly servicing, not just any 
surge and noise suppressor 
will do. Serious computer 
problems demand serious 
computer protection... 
DATAGARD" by SL WABER. 


For more information about 
DATAGARD and our complete 
line of Computer Accessories, 
call or write today. 



WABER inquiry 347 

A Division of SL Industries, Inc. 


Computer Accessories Group 
300 Harvard Avenue 
Westville. NJ 08093 
Toll-free (800) 257-8384 
In NJ (609) 456-5400 


Nobody does it better. Nobody can. 










ARTIFICIAL INTELLIGENCE 


THE 

LISP TUTOR 

BY John R. Anderson and Brian J. Reiser 


It approaches the effectiveness 
of a human tutor 


FOR THE LAST FIVE YEARS, we have 
been studying how students learn 
mathematical, logical, and program¬ 
ming skills. We have reached the point 
where we can develop computer- 
based tutors for such domains, This 
article discusses our work on a LISP 
tutor. LISP is one of the main pro¬ 
gramming languages of artificial intel¬ 
ligence (Al) and has gained impor¬ 
tance with the rising prominence of 
AI. 

Universities like ours, Carnegie- 
Mellon University (CMU), are seeing 
a rapidly increasing demand for 
courses in LISP, Many students here 
learn it as their first programming 
language. But LISP is quite difficult 
because of its symbolic nature and its 
use of recursion and because of the 
need to learn abstract AI program¬ 
ming techniques. We see a remark¬ 
able range of mastery from courses 
designed to teach LISP. Some stu¬ 
dents find that a single course serves 
as their entry into the world of Al; 
others leave feeling they have learned 
nothing. 

Studies of students learning such 
cognitive skills have revealed that 
private tutoring appears to be much 
more effective than conventional 


classroom instruction. Classroom 
learning involves listening to lectures, 
reading texts, and working alone on 
homework problems. Private tutoring 
provides the student with an experi¬ 
enced person to guide his reading 
and problem solving. In a comparison 
involving LISP, we found that students 
with private human tutors needed 
only 11 hours to learn as much as 
classroom students learned in 43 
hours, in both situations most of the 
time was spent actually trying to write 
LISP programs rather than reading or 
reviewing the instruction. The major 
role of the tutor is to make the prob¬ 
lem-solving episodes more effective 
learning experiences. 

Educational psychologists have ob¬ 
served that private tutoring is an ad¬ 
vantage with many different types of 
material. One study (see reference 1) 
compared students who spent the 
same amount of time learning—some 
with private tutors and some in the 
classroom—for two different subjects, 
probability and cartography. Ninety- 
eight percent of the tutored students 
did better on performance tests than 
the average classroom student did. In¬ 
terestingly, the major benefit occurred 
with the poorer students. There was 


relatively little advantage of private 
tutoring for the best students. 

Our goal has been to develop a 
computer-based tutor that is as effec¬ 
tive in teaching LISP as a human tutor. 
GREATERP (Goal-Restricted Environ¬ 
ment for Tutoring and Educational Re¬ 
search on Programming) is an attempt 
to combine artificial-intelligence tech¬ 
nology and a psychological theory of 
skill acquisition into an effective 
teaching device. This tutor is itself a 
large LISP program that runs under 
Franz LISP on VAXes. Wfe have already 
begun field testing this tutor in CMU 
classrooms and have seen it lead col¬ 
lege students to faster, more effective 
learning of LISP programming. In this 
article, we discuss how the tutor 
works, why it is effective, and the pros¬ 
pects for moving a version of it to per¬ 
sonal computers. 

GREATERP is only one of the tutors 

[continued) 

\okn R. hntiersDn is a professor of psychology 
and computer science at Carnegie-Mellon 
UHiversity. He has a PD.D. from Stanford 
UHiversity. Brian). Reiser hoick a Pfi.D. from 
Yale University and is doing postdoctoral 
research at CMU, Write to them at Carnegie- 
Mellon UHiversity, Department of Psychobgy, 
Schenley Park. Pittsburgh. PA 15213. 
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LISP TUTOR 


that we have developed at Carnegie- 
Mellon, The Advanced Computer 
Tutoring Project at CMU currently has 
tutors under development for high- 
school algebra and geometry, and we 
have plans to create tutors for 
calculus and other programming lan¬ 
guages such as Pascal and Prolog. 
The LISP tutor provides an example 
of our approach in bringing Al tech¬ 
niques into educational-software 
development. 

Intelligent Tutoring 

These tutoring projects are examples 
of a particularly promising approach 
to educational software called mtel- 
iigent tutoring (see reference 2). Such 
systems differ from other AI ap¬ 
proaches to education by their at¬ 
tempt to provide effective instruction 
in problem solving the way a human 
tutor does. 

There are a number of components 
typically found in an intelligent tutor¬ 
ing system. First, there is a domain ex¬ 
pert. which can actually solve the prob¬ 
lems. (GREATERP contains a system 
that can write LISP functions from 
problem specifications.) Second, 
there is a bug catalog, which contains 
all the possible deviations a particular 
student can make from the ideal ex¬ 
pert behavior. Third, there is a tutor¬ 
ing module, which constitutes an expert 
system for instruction. It is based on 
three sets of principles: one for deter¬ 
mining from a student's behavior 
what he knows and what confusions 
or bugs he has, another for deciding 
when to interrupt him In the problem¬ 
solving process and what to say, and 
a third to figure out what problems a 
student should do and when he 
should advance to new material. 
Typically, these decisions are based 
on an internal model that the tutor 
keeps of the student's knowledge and 
difficulties so far, enabling it to tailor 
its instruction to each individual 
student. 

Finally, the tutoring system must 
contain an interface for communicat¬ 
ing with the student, its construction 
requires human-engineering decisions 
concerning how to present informa¬ 
tion understandably, how to query the 


student, how the student should enter 
answers, and what information should 
be maintained on the screen. 

Until recently, intelligent tutoring 
was a topic for advanced research but 
didn't seem to offer a viable method 
for delivering educational software. 
This situation has changed for two 
reasons. First, an increasing expertise 
in cognitive psychology and artificial 
intelligence allows us to build such 
tutors much more efficiently and 
rapidly. For example, we can develop 
lesson material on our LISP tutor at 
a faster rate than that estimated for 
conventional educational software 
(200 hours per hour of instruction). 
Second, while an intelligent tutor re¬ 
quires a larger, faster computer, hard¬ 
ware costs are dropping to where it 
is becoming cost-effective to purchase 
the equipment required. 

Design of the LFSP Tu’tx)r 

The goal underlying our design of the 
LISP tutor is simple; A student should 
be able to work on a problem in a 
‘‘friendly" environment, as if he were 
using a smart, structured editor, How¬ 
ever whenever he makes a planning 
or coding error or asks for help, the 
tutor should provide helpful informa¬ 
tion that guides the student back to 
a correct path to the solution. In ad¬ 
dition, we wanted our tutoring en¬ 
vironment to represent the concep¬ 
tual structure of programming prob¬ 
lems better than a simple screen 
editor. 

In order to monitor a student's 
progress and discover and instruct 
about errors, the tutor must be able 
to solve the problems the student is 
working on. Therefore, the first com¬ 
ponent in the LISP tutor is the ideal 
model, a simulation of the program¬ 
ming knowledge ideal students use in 
solving problems. This ideal model is 
based on a detailed theory of how 
students learn to program (see refer¬ 
ence 3), 

We used GRAPES (Goal-Restricted 
Production System, see reference 4) 
to represent the rules programmers 
have for solving problems. Each prob¬ 
lem-solving rule is represented in the 
system as a production rule. Each pro¬ 


duction rule contains an IF part, which 
is a set of conditions used to deter¬ 
mine if the rule applies, and a THEN 
part, which specifies what to do in 
that situation. The following are 
English versions of two of the hun¬ 
dreds of GRAPES production rules 
known by the tutor; 

IF the goal is to combine LIST1 
and LIST2 into a single list 
THEN use the function APPEND and 
set as subgoals to code LIST1 
and UST2 

IF the goal is to check that a 
recursive call to a function will 
terminate and the recursive 
call is in the context of a MAP 
function 

THEN set as a subgoal to establish 
that the list provided to the 
MAP function will always 
become NIL after some 
number of recursive calls 

The first is a straightforward produc¬ 
tion rule about the use of the LiSP 
function APPEND to make one list 
from two other lists. The second is a 
rather esoteric production rule that an 
advanced programmer might have. 
When the ideal model codes a LISP 
function, it applies many production 
rules like these to plan and then write 
the code, it also contains a large set 
of buggg rules that represent mis¬ 
conceptions novice programmers 
often develop during learning. 

The ideal model represents the 
knowledge we want the student to ac¬ 
quire. But the tutor must also repre¬ 
sent what he currently knows or does 
not know and his approach to each 
particular problem. The tutor follows 
the student as he types in his code, 
symbol by symbol, and tries to figure 
out what correct or buggy production 
rule would have led to that input. If 
the rule found is a correct one, then 
the tutor stays silent and waits for fur¬ 
ther input. If, on the other hand, the 
input is in error, the tutor interrupts 
with advice. Thus, as long as the stu¬ 
dent follows a path leading to a cor¬ 
rect solution, the tutor stays in the 
background. 

Icontimed) 
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Put your blue box 
out to pasture. 


Genesis Has Better Choices for 
Superior 8086 Designs. 

Genesis de\'^elopment tools turn your 
IBM PC or compatible computer into the 
most flexible, comprehensive development 
system made for 8086-family designs. 
Genesis offers the widest choice of proven 
languages, superior debugging tools, and 
even m-drcuit emulators. It all starts with 
ACCESS, the superior Genesis operating 
environment that allows Intel’s 8086 devel¬ 
opment software to run under MS-DOS. And 
not only do we sell ACCESS and all the Intel 
languages for 8086 and 80186 designs — 
we also offer an ACCESS system for 8-bit 
designs as well. 

Genesis Is Faster. 

You get performance as well as flexibility 
with Genesis. For example, in our tests the 
ASM 86 assembler running under ACCESS on 
an IBM PC AT runs 4.7 limes as fast as the 
assembler on a hard-disk based Series III 
and an incredible eleven times faster than a 


floppy-disk based Intel system. The ASM 86 
assembler we tested under ACCESS even 
ran 155 times faster than a\AX 11/782 
running competing cross-software. 

Genesis Is Easier to Use. 

of course. Genesis offers more than speed 
of execution. The GeneScope family of sym¬ 
bolic debuggers and in-drcuit emulators 
share the most povverful and easiest to use 
human interface available today. GeneScope 
offers high-level macro facilities, an on-line 
symbolic assembler, alphanumeric and 
graphic support, and many more features 
that make Genesis tools a better solution 
than other systems. 

Genesis Costs Less. 

With Genesis you get all the flexibility of 
a personal computer and aJJ the power of 
expensive dedicated development systems. 
You can get your products to market faster, 
at a fraction of the cost. 


Is there really any reason to keep using 
obsolete, expensive equipment —when you 
can have Genesis instead? Quit t^ewing 
your cud—give tis a call and find out how 
Genesis tools 
can make 
yourli^ 
easier. 


Genesis Has a Better Solution. 


Genesis" 

Microsyst&ms 

Ot'titsis Microsystems CoqjoratbD 
19b Castm StK!et 
Mounts View, California 94043 
Phone: (415) 9b4-900l 
■fcicx: 4998093 GENMSUl 
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LISP TUTOR 


Tfie LISP tutor works 
through the algorithm 
step by step. 


The LISP tutor is designed to pro¬ 
vide as much guidance as necessary, 
When it finds that the student is hav¬ 
ing difficulty coding a problem, it 
takes him from "coding mode” into 
"planning mode”: that is, the tutor 
works through the algorithm with the 
student, step by step, using an exam¬ 
ple. After the algorithm is con¬ 
structed, the student can return to 
coding, presumably with a better idea 
of what he should do to get his code 
to work properly. 

We have designed this tutor with a 
strong commitment to immediate 
feedback. As soon as the student 
makes a mistake, the tutor responds 
with an appropriate diagnostic mes¬ 
sage. Because a student can write his 
code a small piece at a time, the feed¬ 
back appears as soon as one item is 
wrong. By contrast, in the standard 
learning situation a student only 
receives feedback after he codes the 
entire function—or set of functions— 
and tries to run it. There is con¬ 
siderable psychological evidence that 
humans learn better with immediate 
feedback. 

The tutor also provides guidance by 
hinting toward the correct solution if 
the student is having difficulty These 
hints take the form of queries and re¬ 
minders about current goals, if nec¬ 
essary, the tutor can provide the next 
small piece of code so that the stu¬ 
dent can continue. This is done at the 
student's request or after he has 
made more than the maximum 
number of allowed errors—usually 
two—for that portion of code. The 
goal here is for the student to do as 
much of the work as possible. Stu¬ 
dents learn much more effectively by 
doing than by watching. By providing 
the next portion of code, the tutor 
enables the student to work through 
the rest of the problem in cases where 
he might otherwise have given up. As 


a consequence, he can tackle more 
and more difficult problems, 

A major design feature of the tutor¬ 
ing interface provides the student 
with a structure editor through which 
to enter code. This editor automatical¬ 
ly balances parentheses and provides 
placeholders for the arguments of 
each function. For example, to write 
a function definition in LISP, you must 
use the function defun followed by 
the function name, a parameter list, 
and the function body. Tb begin, the 
student types a left parenthesis and 
the word defun. As soon as he types 
the space following that word, the 
tutor redisplays the code as 

(defun <NAME> <PARAMETERS> 
< PROCESS > 

) 

The symbols in angle brackets in¬ 
dicate arguments that must be coded. 
The tutor places the cursor under¬ 
neath < NAME > and highlights it to 
indicate that the function name must 
be coded next. 

This structured editor relieves stu¬ 
dents of the burden of balancing paren- 
the^s and checking syntax. It enables 
them to focus on the more conceptual¬ 
ly difficult aspects of LISP Our results 
show that this leads to faster learning 
of these major techniques and skills— 
with no deficit in syntax knowledge. 
Students removed from the tutor per¬ 
form as well as or better on all aspects 
of coding, including algorithm design, 
memory for LISP functions, and syn¬ 
tax, than those conventionally taught. 

The editor also facilitates commu¬ 
nication between the student and the 
tutor. Our studies of interfaces have 
shown that in the normal question- 
and-answer format of most educa¬ 
tional software, the tutor and the stu¬ 
dent can easily get "out of sync” on 
complex problems, where the student 
is not sure what part of the problem 
the tutor is talking about. In the LISP 
tutor, the student types directly Into 
the code, replacing one of the place¬ 
holders, and thus it is always clear 
what part of the problem is being 
coded. Furthermore, these symbols 
help to communicate the conceptual 
structure of the programming prob¬ 


lem. For example, when the student 
types the iterative construct prog, the 
tutor provides the template for 
iteration: 

(prog < LOCAL VARIABLES> 

< INITIALIZATIONS > 

<BOCh'> 

< REPEAT > 

} 

This template helps to structure the 
problem into a list of local variables, 
initializations of those variables, code 
for the program body (i.e., the re¬ 
peated actions), and a return to the 
start of the loop. In many cases a sym¬ 
bol is expanded into more detailed 
symbols: for example, the < BODT > 
is coded as two portions: a 
<TERMINATING CASE> and the 
< UPDATING CODE>. 

When an error arises or the student 
requests assistance, the tutor con¬ 
structs an English explanation based 
on templates associated with each 
production rule. These explanation 
templates allow the tutor to describe 
an error or provide a hint by using a 
general rule and making reference to 
the specific problem being coded. 
However, writing programs to under- 
stand natural language is an enormous¬ 
ly difficult and expensive task. In fact, 
students' descriptions of their algo¬ 
rithms are often hard for even human 
tutors to understand. Therefore, when 
the student is working with the tutor 
to design an algorithm, rather than 
having him type in English resporises 
to the tutor's questions, we provide a 
menu of choices for his responses. 
This menu is constructed from the 
English descriptions of the correct 
and buggy production rules under 
consideration, 

Learning LISP 
WITH THE Tutor 

Currently the LISP tutor contains ap¬ 
proximately 325 production rules 
about planning and writing LISP pro¬ 
grams and 475 buggy versions of 
those rules. It is effective in diagnos¬ 
ing and responding to between 45 
and 80 percent of the student’s errors, 
depending on the complexity of the 

(ccntimed) 
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Move over, Crosstalk® ... 



The NightOwl's in town 
and he's packing a 
16-bit MEX! 


Last year, the NightOwl 
delivered MEX, the 
Modem Executive that 
tamed the 8-bit com¬ 
munications frontier. 

This year, he's doubled 
his byte with MEX-PC — 
the supercharged 16-bit 
communications pack¬ 
age for the IBM-PC — 
and he's looking to take 
on the big boys, feature 
for feature. 

(tirQ QC plus $5 for shipping 
J ^^ J and handling 

(includes MEX-PC software and com¬ 
plete manual) 


Supports all popular modems • Pro¬ 
grammable for urrattended 
operation • Extensive HELP 
overlay • Auto-dial and redial 
• Alternate long distarKe dialing 
(ALD) • "List" dialing with auto¬ 
matic baud switching • Instant de¬ 
fining of IBM-PC function keys • 

Fast creation of custom "smart" 
phone directories • All popular 
protocols — extended Christensen 
XMODEM (Checksum andCRC) Com¬ 
puServe A, ASCII {X-on, X~off) odd- 
even-none bit parity • A CLONE 
routine for unlimited creation of cus¬ 
tomized versions • Full access to 
your own operating system and soft¬ 
ware while logged onto a host 
system • Delay-adjustable Break 
key • DOS-compatible commands 
• Supports all monitors, port 
switching, named directories, on-line 
printing • IBM-PC-XT-AT — all DOS 
levels • n 0 to 19,200 baud on most 
equipment • Source code for any 
overlay available 


“Individually, each of these fea¬ 
tures enhances the experience 
of telecomputing, but together 
they add up to enormous 
power and flexibility. . .one 
of the most innovative and so¬ 
phisticated communications 
packages available . . . MEX has 
been greeted with universal ac¬ 
claim. “ 

That's how Link-Up magazine 
described the 8080 version of 
MEX last September. Now, 
there's MEX-PC! 

You've struggled with over¬ 
priced, so-called smart termi¬ 
nal software long enough. 

Now, experience the genius, 
the economy, the power! of 
MEX-PC. 


Give us a call at 1-800-N1TEOWL 

(in Wisconsin, call 414-563-4013) 

Crosstalk XVI is a trademafk of Mdcrostuf, Jute,, Atlanta^ CA 

MEX-PC is a trademark of NightOwl Software, Inc., RL. 1, Boh 7, Fort Alkirwon, WI53536 
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LISP TUTOR 


TSble I: The LISP curriculum. 

1. Basic LISP functions 

2. Defining new function 

3. Conditionals and predicates 

4. Structured programming 

5. Progs, input/output, and evaluation 

6. Inleger^based iteration 

7. Integer-baaed recursion 
a List-based recursion 

a List-based iteration 

10, Advanced recursion 

11, Advanced programming constructs: Maps. Dos. Lets 

12, Property lists and arrays 

13, Search techniques 

14, An advanced problem: Waterjug 

15, List structure and destructive functions 

16, Macros and advanced function types 
17 ^vanced topic: Pattern Matching 

16. Advanced topic: Implementing Production Systems 


Listing 1: The dialogue between student and computer tutor to define the 
function rightp. 

Define rightp. It takes 3 argumerrts. sidel, side2. and side3, which represent the 
lengths of the three sides of a given triangle where slde3 is the longest side rightp 
tests whether the three sides form a right triangle In a right triangle, the sum of the 
squares of sidel and sidB2 is equal to the square of side3. However, your function 
should allow for a measurement error of 2 percent. In other words, your function 
should return t if the sum of the squares of the first two sides is within 2 percent of 
the square of the third sida 

For example {rightp 3 4 5.01) = t, because 3 squared + 4 squared « 25. which is 
within 2 percent of 5.01 squared. 

1. (defun rightp (sidel side2 side3) (cond)) 

Yes, you could use cond here but there is a much easier way to test if the sum 
of the squares of the first two sides is within 2 percent of the square of the third. 
You can use a predicate, since we only have one test to do. 

2. (defun rightp (sidel side2 side3) 

(lessp (difference) <NUM2>)) 

You want to code the amount of difference between the sum of the squares of 
the first two sides and the square of the third sJde> and you do nof care which 
of those two numbers is larger So we want to take the absolute value of their 
difference. 

3. (defun rightp (sidel side2 side3} 

(lessp (abs (difference <NUM3> <NUM4>)) 

<NUM2>)) 

Which do you want to do first? 

PRESS: IF YOU WANT TO: 

1 Write code to gel the sum of the squares of the first two sides. 

2 Write code to get the square of the third side. 

Menu choice: 1 

4. (defun rightp (sidel side2 side3) 

(lessp (abs (difference (plus) <NUM4>)) 

<NUM2>)} {contimed} 


Each lesson takes 
from one to four 
hours to complete. 


lesson and the amount of testing we 
have conducted. The curriculum we 
have designed is shown in table 1. The 
system successfully tutors students 
through problems on lessons 1 to 10, 
each lesson taking from one to four 
hours to complete. Each topic in¬ 
volves a small instructional booklet 
and many problems practicing the 
skills taught in that lesson. Our goal 
in designing these booklets was to 
keep the written instruction to a mini¬ 
mum, There is considerable evidence 
that written technical instruction is 
most effective when it is brief (see 
reference 5). 

Most of the time in any lesson is 
spent going through problems. List¬ 
ings 1 and 2 illustrate sample dia¬ 
logues in which the tutor monitors the 
student's progress through simple 
problems. This does not present the 
tutor as it really appears. Instead, it 
shows essentially teletypciwiter versions 
of the student-tutor dialogue. The ac¬ 
tual interaction involves the use of 
several display windows: a code window 
in which the student types the code, 
a tutoring window in which tutoring feed¬ 
back is displayed, and a goals window 
in which reminders are presented. 

in the teletypewriter versions the 
tutor s output is given in normal type 
characters, while the student's input 
is shown in bold characters. These list¬ 
ings present "snapshots" of the inter¬ 
action: each time the student pro¬ 
vokes a response, we have listed his 
input along with the tutor’s response 
(numbered for convenience). The total 
code as it appears on the screen is 
shown, although the student has 
added only what is different from the 
previous code (shown in boldface 
type). For example, in line 2 of listing 
1 he has typed (lessp (difference as 
an extension of the code in line 1. 

It is important to note several things 

{cofJtinuedi 
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MICRO CAP and MICRO LOGIC 






How many long unproductive hours 
[have you spent “in line” for your simula¬ 
tion? Well, no more* MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-eflfective engineering workstation. 

Both of these sophisticated engineering 
I tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 

ImICROCAP: 
four Analog Solution 

MICROCAP is an interactive analog 
I circuit drawing and simulation system, 

[It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC^ 

I DC, or Transient analysis* While pro- 
[viding you with Hbraries for defined 
[models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
I not even found in SPICE. 

MICROCAP M lets you be even more 
[productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net¬ 


""TypicalMICROCAP Transient Analysis’^ 

works* In addition, you get even more 
advanced device models, worst case capa¬ 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates* The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you wdth libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave¬ 
forms, and up to 50 macros in each net¬ 
work* MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 



"Typical MICROLOGIC Diagram"^ 


Reviewers Love 
These Solutions 

Regarding MICROCAP,.. “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). "A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83)* 

Regarding MICROLOGIC .,, “An effi¬ 
cient design system tliat does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROLOGIC art 
available for the Apple II (64ky IBM PC 
(l2Sk), and HP-150 computers and priced 
at 9475 and 1450 respectively. Demo 
versions are available for 175, 

MICROCAP 11 is available for the 
Macintosh, IBM PC(2S6k),and HP-150 
systems and is priced at S895. Demo 
versions are available for 1100. 

Demo prices are credited to the 
purchase price of the actual system. 

Now, to get on line, caU or write today! 

Spectrum Software 

1021 S. Wolfe Road, Dept B 
Sunnyvale, CA 94087 
(408)738-4387 
Inquiry 361 
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EXPOTEK 

1 - 800 - 528-8690 

ORDER LINE 


Guaranteed Low Prices 

All prices are for cash, cashiers check or money order. 
Allow 4 weeks bank clearance for personal checks 
C.O.D.'s, Visa, MC, and P.O.'s accepted at additional 
charge Prices subject to change Returns must have 
authorization number and are subject to a restocking 
charge. 


COMPUTERS & TERMINALS 


ADDS 

ALTOS 

APPLE 

ESPIRIT 

NEC 

NORTHSTAR 


QUME 

SANYO 

TELEVIDEO 

VISUAL 

WYSE 

ZENITH 


SWITCH BOXES 

2 POS HS232 ....... $75 

4 POS RS232 .... 115 

2 POS Centronics...*.. 93 

4 POS Centronics ....121 


MODEMS 


Novatfon-U-Cat ........ 99 

Smart Cat .........399 

Hayes Smart Modem 300/1200. 219/479 

1200B . 429 

Anchor Signalman .. Call 

Quble tnternal/RS232 .. 269/285 


ACCESSORIES 


AST latest boards ...... Call 

Chips 8 Microprocessors ....CMI 

GSI Surge Protector ....... 59 

Kraft Jc^aticks (IBM or Apple) . . 29 

Printer Buffers 8 Spoolers ... Call 

Ouadram all products ... Call 

Ribbons (doz.) 8 Prlntwheels .... Call 

Standby Power Systems ... Best Price 

Tractors 8 Sheetfeeders .. Call 


CAD 

$AVE 

HOUSTON INST. PLOTTER 

KURTA DIGITIZER 
CORVUS NETWORK 

CALL 

DISK DRIVES 


Alpha Omega 10MB w txiniroEler (tBM) . 799 

TEAC 55B slimline DSDD ..... 149 

Bernoulli Boa ..... 1949 

Tandon 100-2 ..... 199 

Maynard iOMfl-wS-2 with EPROM ... 1149 

Tallgraas Tech Hard Disk System .. Call 

Microsci A2 (Apple) ..... 189 

CORVUS ......... Call 


MONITORS 


Amdek .. Call 

Leading Edge Color RGB ....379 

PGS-HX-12 . 489 

PGS MAX-12 Amber.. 179 

Zenith 122/123 . .. .. 89 


PRINTERS 


C. Itoh 


Juki 


1550 AP .... 

_449 

6100 ... 

379 

1550 BCD , 

..485 

Okidata 


8510 AP _ 

.299 

All Models . 

Call 

7500 . 

.215 

Panasonic 


A10-30 

.475 

Ail Models. 

. Call 

F10-40 ...... 

879 

Qume 


FI 0-55 . 

.1049 

Letter Pro. 

.. 629 

Daisywriter 


11/40 WIBM If. 1369 

2000 . 

985 

11/55 WIBM If 1569 

Diablo 


Star Micmtronics 

620 API . 

.739 

New Models .... 

. Call 

630 API ..... 

1689 

Tally 


630 ECS ... 

..... 1999 

160L w/TractOr. 

-Call 

Fpaon 


Toshiba 


All .. 

Call 

1340/1351 . 

. Call 

NEC • NEC • NEC a NEC • NEC • NEC • NEC 

P2 . ... 

.. 515 

3550 ... 

1489 

P3 ... 

739 

7710 ... 

1639 

2050 . 

....... 779 

8850 .. 

1799 

P2/P3 Parallel Int. Face . 


. 139 


20171. Cactus, Phoenix, U 85022 
(602) 482-0400 
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Na ^bu should create a helping fundi on for this cx)de, rather than coding If 
directly. Our fundon. rightp, is now 4 levels of embedding deep, and the rela¬ 
tion we are about to code—the sum of squares of two numbers—would be a 
useful helping function. Thus, Id's code the sum of the squares of the first two 
sides using a helping function. 

5. (defun rightp (sidel side2 side3) 

(lessp (abs (difference (sumsq < ARGUMENTS >) <NUM4>)) 

<NUM2>)) 

What do you want the helping function sumsq to dd? 

PRESS: IF YOU WANT TO: 

1 Take 2 arguments, the square of the first side and the square of the 
second side. Compute their sum. 

2 Take 2 arguments, the first side and the second sida Compute the 
sum of the squares of these numbers. 

3 Have the tutor choose 

Menu choice: 1 

Na We wouldnt need a helping function ;usf to compute the sum of two 
numbers. You should create your helping function so that ft does more than just 
a sum. 

It would be better to define sumsq so that It takes two arguments, in this case 
[1] the first sida and [2] the second sida and computes the sum of the squares 
of these numbers. 

Menu choice: 2 

6. (defun rightp (sidel side2 side3) 

(lessp (abs (difference {sumsq sidel side2) (times))) 

<NUM2>)) 

You should use a helping function that you have already coded, square. Since 
this function computes the square of a number, you can use it to code the 
square of the third sida 

7 {defun rightp (sidel side2 side3) 

(lessp (abs {difference {sumsq sidel side2) (square side3))) (pfus))) 

I dont understand that, Rob How are you going to code 2 percent of the 
square of the third side7 

[EXPLAIN] 

OK. ni explain what I wanted. Vbu could either code this directly or create a 
helping function here to code 2 percent of the square of the third side Let’s 
create a helping function just to make things easier We’ll call this helping func¬ 
tion percentage. We will define percentage when we are finished coding rrgfitp. 

Wh^ do you want the helping function percentage to do? 

PRESS: IF YOU WANT TD: 

1 Take 2 arguments, one hundredth of 2 and the square of the third 
sida Compute their product. 

2 Take 2 arguments, 2 and the third side. Compute the given percent¬ 
age of the square of ite second argument. 

3 Take 2 arguments, 2 and the square of the third side. Compute the 
given percentage of its second argument. 

4 Take 1 argument, the square of the third side. Compute 2 percent of 
its argument 

5 Have the tutor choose 
Menu choice: 3 

Very good. 

8. (defun rightp (sidel side2 side3) 

(lessp (abs (difference (sumsq sidel side2) (square side3))) 

(percentage 2 {square side3)))) 















































































The Hard Disk With 
The Software Shell 



y pay more lor 10 or 20 Meg 
ives than you have to? Our 10 
leg intemal hard disk subsystem is 
priced at $699. with the 20 Meg 
lOdel going for $1068. Our exter- 
:1 10 Meg goes for $849, 20 Meg 
$1268. 

>ur drives are fully compatible 

irith any IBM PC or PC-compatible 
/ith 64K RAM and PC-DOS 2.0 or 
r.* Qnhie" drives bool directly 
am the hard disk. You can power 
up the PC and load the system 
rectly, without using any floppy 
Bks. No software patches or driv- 
rs to install 

Jsing the same amount of 
sower as a floppy drive, the Qubie' 
lard disk uses less energy than 
5ther aftermarket drives. 


2B£lll 


rhe drives come complete with 

I dir software, ldir*s conutiands are 
L English, eliminating the need to 


type in DOS commands, and are all 
selected by using cursor control 
keys. I dir even explains commands 
with HELP screens that give you on¬ 
line advice when you need it, 

Quble’ drives are made of spe» 
cial plated recording media They 
withstand the vibration and move¬ 
ment that has damaged hard disks 
in the past. In fact, Onbie' drives 
have been selected by several 
computer makers for use in their 
portable computers. 

Good service starts with answer¬ 
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the infoimation 
and inventory to help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air Esrvice is just $12. 

Corporations, dealers and Insti¬ 
tutions, call for volume purchase 
price information. 

*Call for informatioit 

Inquiry 327 


Internal 10 Meg $699 
Eitemal 10 Meg $849 


No Sisk Guarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in¬ 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 


Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card Per¬ 
sonal checks, allow 16 days to clear. 
Califamia residenta^ add 6% sales tax- 
Hours: Moa-Fri 8:00 a.nL-6:00 p.ia PST 
Sat- 9:00 a,fa-l:00 p.m. PST 

(800) 821-4479 

Toll Free Outside CadifonOa 


(805) 987-9741 

Inside California 

QUBIE 

4809 CalleAllo 
Camarilki,CA 93010 




London (01) £23-4969 
Paris (01) 321-8319 
Sydney {02) 679-3322 

©Oubie' 1904 
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about these dialogues. First, recall 
that the tutor balances parentheses 
and provides placeholders (eg., 
<CASE>, <NAME>, <NUM>) 
for portions of code that need ex¬ 


panding. Second, despite the large 
portions of code added from one line 
to the next. It understands each 
separate word or symbol the student 
enters, and it responds with an error 


message if necessary for any of those 
items. 

The rightp PROBLEM 

Listing 1 presents a dialogue from 
lesson 4 that focuses on decompos¬ 
ing a problem into a set of subfunc¬ 
tions. Although this dialogue contains 
more errors than the typical student 
makes, it is a good illustration of how 
the tutor responds to errors and re¬ 
quests for assistance. The student is 
allowed to input information until he 
types cond, at which point the tutor 
tells him that a conditional structure 
is not necessary, (The actual screen 
setup is shown in figure I.) Next he 
types {lessp (difference (line 2) and 
receives a hint: he correctly inserts the 
absolute value function (abs) before 
difference in line 3, Note tJiat the tutor 
presents a menu when it doesn't 
know what the student will do next. 
For instance, since the arguments to 
difference in rightp can be in either 
order it needs to know which one will 
be typed next, and it asks him via the 
menu following line 3. 

After line 4 the tutor gives the stu¬ 
dent information about when it is use¬ 
ful to code a separate helping func¬ 
tion. It queries him after line 5 to 
make sure they agree on what that 
helping function will compute This is 
an example of the tutor's planning 
mode. In this case, the student is 
mistaken about what the subfunction 
should do; the tutor corrects him. 
After line 7 it determines that his code 
will not achieve the goal. However, 
this input does not match any of the 
buggy rules in the ideal model, so the 
tutor provides minimal feedback: it in¬ 
dicates that it cannot understand the 
input and queries the student to re¬ 
mind him about what he should be 
trying to code. This hint is not enough 
for the student, who asks for an ex¬ 
planation by hitting a special key, 
whereupon the tutor helps him 
specify another helping function, 
percentage 

The final form of rightp is dispiayed 
in line 8. In line 9 the student defines 
the helping function sumsq without 
error and goes on to define percent- 

{continued) 


OK. Now we have finished ccxJing the function rightp. Let us now code the 
helping functiDn(s) we used but hatvent yet defined. 

Which do you want to do first? 

PRESS: IF YOU WANT TO: 

1 Define the helping function sumsq, 

2 Define the helping function percentage 

Menu choice: t 

Define the helping function surnsq. It takes 2 argumenta (num1 nijm2) are the 
suggested names for the arguments, but you may name them whatever you 
wish, sumsq should compute the sum of the squares of numl and num2, 

9. (defun sumsq (s y) 

(plus {square s) {square y))) 

OK. Now we have finished coding the function sumsq. Let us now code the 
helping function(s) we used but haven't yet defined. 

Define the helping function percentage. It takes 2 arguments, (pent total) are the 
suggested names for these arguments, but you may name them whatever you 
wish, percentage should compute pent percent of total. 

10. (defun percentage (x y) 

< PROCESS > 

[EXPLAIN] 

OK, ril explain what I wanted. Let's figure out how to code x percent of the 
second number. 

How can you code x percent of the second number? 

PRESS: IF YOU WANT TO: 

1 Multiply the second number by one-hundredth of x. 

2 Multiply the second number by x. 

3 Divide the second number by 100. 

4 Have the tutor choosa 

Menu choice: t 
Good. 

11. (defun percentage (x y) 

(times <NUM1> <NUM2>)) 

What do you want to do first? 

PRESS; IF YOU WANT TO: 

1 Write code to get one-hundredth of the first number. 

2 Write code to get the second number. 

Menu choice: 1 

12. (defun percentage (x y) 

(times (quotient x ,01) <NUM2>)) 

No, that is not the right number. How are you going to specify one hundred in 
USP? 

13. (defun percentage (x y) 

(times (quotient x l6o) y)) 

OK. Now we have finished coding the function percentage. There are no more 
helping functions to define 
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PC212A/1200 $299 
212A/12ME $329 


Why pay more for a 300/1200 
baud modem than you have to? 
Through the use of four low-costi 
state-of-the-art microprocessors, we 
can now offer two versions of our 
full featured modems at prices, 
hundreds less than the competition. 
PC212A/1200 is available for $299, 
the 212A/1200E for $329. 

Our modems are fully compat^ 
ble with all Hayes software com¬ 
mands. Software packages like 
CrosstalkTM Sidekick™ and 
Smartcomll^M will work with our 
modems. 

Out Internal modem card, 

PC212A/1200, is designed specifi¬ 
cally for the IBM PC, PC/XT or 
other PC-compatible units.* The 
board occupies only one slot, since 
it is just 6/10*' in thickness. The 
optional asynchronous port, availa¬ 
ble for $40, can be used for other 
peripherals when the modem is not 
being used. The modem comes 
complete with PC-TALK modu¬ 
lar phone cable, card edge guide, 
and user's guide. 

I Our e^demal standalone modem, 

212A/1200E, can be used with any 
I computer or temtinal that has an 
232C serial port. The modem is 
I housed in an attractive gold anodized 
* case and jSts comfortably under a 
standard tel^hone 


An easOy accessible volume control 
knob adjusts the modem speaker’s 
output. The modem comes com- 
plete with modular phone cable, 
serial connector cable, and user's 
guide. 

Both modems are Bell 1(I3/212A 
compatible. Both feature auto-dial 
and can be accessed remotely 
through an auto-answer mode. 

Good service starts with an¬ 
swering your questions before and 
after you buy. It contiimes with 
same or next day shipment of your 
order. Since we only sell a few 
selected products, we have the 
information and inventory to help 
you fast. 

We perform repairs in our own 
senrice department within 48 hours, 
should you ever need s^vice during 
the one year warranty period 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $5. 

Corporations, dealers and insti¬ 
tutions, call for volume purchase 
price information. 

Inquiry 328 

*CaH for infoimation. 




No Risk Guarantee 

If you are not completely 
satisfied wfthyour purchase, 
you may return it within 30 
days for a full refund, in¬ 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don’t like. 


Order Today, Shipped Tomorrow! 

For fastest delivesry. send cashiers check, 
money order, or order by credit card Per- 
sonal checks, allow 18 days to dear. 

Califonua residents, add G% sales tax- 
Hours: Moru-Frl 8:00 a.m-6:00 p.m. PST 
Sat 9:00 a.niL-l:00 p^itl PST 

(800) 821-4479 

Toll Free Outside C alifomia 

(805) 987-9741 

Inside Califoxrua 

QUBIE' * 

4809 Calle Alto 
CamanUo, CA 93010 

London (01) 2S3'4368 
Paris (01) 321^5316 
Sydney (02) 378-3322 

© Qubie' 1084 














LISP TUTOR 


age in line !0. He is stuck as to what 
to do after typing the function body 
and requests an explanation. The 
tutor helps him refine his algorithm. 
After this he defines percentage with 
one error in line 12. 


After the student defines rightp and 
its helping functions, the. LISP tutor 
puts him into a real LISP environment 
where he can experiment with them 
and try variations. After he experi¬ 
ments to his satisfaction, the tutor 


provides the next problem in the 
lesson. 

The tact Problem 

Listing 2 illustrates how the tutor 
guides the coding of a recursive func¬ 
tion such as finding the factorial of a 
number, an early problem in lesson 
7. Although the student has some dif¬ 
ficulty with the syntax of the condi¬ 
tional test in lines 1 and 2. he basically 
codes the terminating test correctly. 
Typically, we find students have little 
difficulty with terminating cases but 
great difficulty with recursive cases. 
The dialogue after line 3 shows how 
the tutor guides the student through 
the design of the recursive function, 
it leads him to construct examples of 
the relationship between fact (n) and 
fact (n -1) and then asks him to iden¬ 
tify the general relationship. Figure 2 
shows the screen image at a critical 
point in the design of this function. 

The dialogue after this point shows 
two classic errors students make in 
defining recursive functions. The first 
in line 4 is to call the function direct¬ 
ly without combining the recursive 
call with other elements. The second, 
in line 6. is to call the function recur¬ 
sively with the same argument rather 
than a simpler one. 

After the student finishes coding the 
function, he goes to the LISP window 
and experiments with it. He must 
trace the function and the recursive 
calls embed and unravel. Figure 3 
shows the screen image at this point, 
with the code on top and the trace 
below it. 

Evaluating the LISP Tutor 

\^fe should emphasize that the tutorial 
knowledge in these interactions was 
not especially handcrafted for these 
problems: it shows the general ap¬ 
proach used by the tutor. That is the 
power of an intelligent tutoring 
system. Once we have a system that 
can tutor recursion problems, for ex¬ 
ample. we can easily add problems on 
that topic. Furthermore, although 
some testing is necessary to build our 
catalog of student errors and miscon¬ 
ceptions. once coded, the tutor can 

(cofltinMcd) 



Figure i: The screen configuration after (im I /n 1. 


In examples A and 3 whal do you have to do lo get the result 
of lact called with n? 

PRESS: IF YOU WAMT TO: 

1 Multiply n by one less than n. 

2, Multiply n by tact of one less ihan n. 

3 Add n to I he result ot fact called with one less than o. 

4, Have the tutor choose 

Menu Choice: 2 


CODE FOR fact 

(defun fact (n) 

(cond ((^erop n) 1) 

<RECURSIVE*CASE>)) 


EXAMPLES 


A. 

B 


fact (n) 
(fact 1) = 1 
(fact 3) ^ 6 


fact (n-IJ 
(fact 0) - 1 
(fact 2 ) - 2 


Figure 2: The screen configuratm before line 4 i« 2, 
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NEVADA 


FORTRAN 

DISKETTE & MANUAL 


Nevada FORTRAN Is based upon 
the ANSI-66 standards 
(FORTRAN tVJwfth some 




1977 level features. Advanced features Include: IF... THEN... ELSE 
statement; COPY (Include); CHAINing v^ith COMMON; and TRACE 
debuggir\g. Package inciudes a diskette, 214-page mamjal and 5 
sample programs, included also Is an 8080 assembler. Requires 4SK 
RAM. 


NEVADA 

BASIC. 

DISKETTE & MANUAL 

I 


With the hullMm fulFscreen 
text edltofi you can easily 
develop programs for 1/10 the cost 
of a comparable BASIC interpreter. What's more, Nevada BASIC has 
full Matrix operattervs, Single- and Multi-Line functions, and BCD 
math {no round-off errors). You get a diskette and a 220 page manual. 
Requires 4eK RAM 


NEVADA 

PIjOT. 

DISKETTE & MANUAL 

I $ 29,95 


Nevada PILOT, written by Prof. 

John Starkweather, the language's 
creator, meets and exceeds alf 
PI LOT-73 standards. See the review in January 1983 MICROCOMPU¬ 
TING, This package Includes a diskette, 131-page manual, and 10 
useful sample programs. 

WHY WAIT? ORDER YOURS TODAY! 

Satisfaction guaranteed—or your money back. If for any reason 
you're not completely satisfied, lust return the package—In good 
condition—with the sealed diskette unopened, within 15 days and 
we'll refund your money. 

Checks must be in U.S. Dollars 
and drawn on a U,S. Bank, 

California deliveries add 6% or 
6,5Va sales tax, 

SHIPPING AND HANDLING FEES: Add $4.00 for the first package or 
manual and $2,00 each additional. OVERSEAS: Add $15,00 for the 
first package or manual and $5.00 each additional. COD’S: Add 
$4.00. 

WE WELCOME aO,D/s 


^^^^Since 1977 

ELUS COMPUTING “ 


NEVADA 

COBOL. 

DISKETTE & MANUAL 

I 


Nevada COBOL, based upon the 
ANSh74 standards, has all the 
pop u I a r f eatu res. Pdvwerf u I leve I 2 
features include: compound conditionals and full CALL CANCEL. 
This software package Includes a diskette, 165-page manual, plenty 
of examples and 16 complete COBOL source code programs. 


NEVADA 

PASCAL 

DISKETTE & MANUAL 


1 $ 29,95 


Advanced features Include: 

14-OJgit precision; BCD math (no 
round-off errors); Floating point 
+ 63 -64; TRACE debugging; Arrays up to 8 dimensions; 64K strings: 
External procedures; and Dynamic Module loading. You get a 
diskette and a 184-page manual. Requires 60K RAM and one disk 
drive with at least 90K storage. 


NEVADA 

EDIT 

DISKETTE & MANUAL 

I 




Nevada EDIT, a full-screen, 
video-display text editor, is 
designed specifIgaily for computer 
program text preparation. Nevada EDIT Is completely user-change¬ 
able, can be configured to almost any terminal and takes up only 
12K of disk space. This package includes a diskette and 59-page 
manual. 

ALSO AVAILABLE: 

* EXTRA MANUALS ......$14.95 

* COBOL Application Packages. Bock 1...$ 9.95 

* BIG PRINT-Diskette......$19.95 

The CP/M Operating System, an 8080, 8085, or 2-80 (S-BK) micropro¬ 
cessor, and 32K RAM are required, unless otherwise stated above, 

WHEN YOU ORDER, PLEASE SPECIFY ONE OF THE 
FOLLOWING DISKETTE FORMATS; 

□ 8" SSSD (Standard CP/M IBM 3740) 

5V*" Diskettes fon 


□ 

C 

P 


( 415 ) 753-0186 

ELLIS COMPUTING, INC. 

3917 Norfego Slreet 
San FranclBCO^ CA 94122 


n Access/Actrix 

□ Apple CP/M 

□ DEC VT ISO 

□ DEC Rainbow 
O Epson QX'1Q 
G Heath Hard Sector (2-89) 

O Heath Soft Sector "^ 

(2-90,2-100) 

Q IBM-PG (Requires 

Saby Blue II Card) 

CrFM a mfljsteredirademafJi Dmigiiaf Reaearch, Inc. Mkrtasolt Is a-.r 89 J.&torcd tradernafk Qi Micfpgoft 
Corp-. taS-SO iSfl Taii 0 y Cwp. Ap^e II fs a Apple Compuief. ^njc,, 

Osborne i,s a regfaierefl iraii&iTtartt of Osborne Cornputer Corp. Xetox B 20 ts. a teaderparif of Xeroi; Corp. 
Kovpro es a trademark o> Ntxn.tinpsr Sv? HeaiivZoinih la a iradeinarh: of H&aih Corp- Is a toqistered 
iraderrtork of (nlarnatioriBl BySioeaa HBcWnoa. Corp Novada BAStC. Nevada COSOLr.NevadaFOB-. 
TRAN. Nevada PHOT, tJov&da EOn. Novada PASCAL, and Ellis Compytlng; ars Iradamarkso! EUtsCom- 
puhag,. Inc. -K) 1904 EUis CooipuSing. lOc- 


O Kay pro Double Density (NCR) 
Micropolts Mod 11 
N EC PC 8001 

North Star Double Density 
Q North Star Single Density 

□ Osborne Single Density 
p Sanyo 1000,1050 

□ SupefbrainODDQSTX 

(512 byte sec) 

□ Televideo 

n TRS-BO Model 1 (Base O Mapper) 
I"] Xerox 820 Sirvgte Density 


/ 
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LISP TUTOR 



Figure 3: The screen amfiguratm at the end of the dialogue in listing 2. 


Subscription Problems? 



We want to help! 

// you have a problem with your BYTE subscription^ 
write us with the details. We'll do our best to set it 
right. But we must have the name, addre^, and zip 
o{ the subscription (new and old address, i/if's a 
change of address). U the problem involves a 
payment, be sure to include copies ol the credit card 
statement, or front and back of cancelled checks. 
Include a 'business hours'' phone number if possible. 

BYTE 

Subscriber Service 
P. O. Box 32B 
Hancock, NH 03449 


lead students through a variety of cor- 
rect solutions and respond to a wide 
range of errors. Thus, it is generative 
in the sense that it creates instruc¬ 
tional interactions rather than using 
preprogrammed sequences* 

Generally, students are happy with 
the tutor and rate it better than learn¬ 
ing experiences they have had in 
other introductory programming 
courses. Their major complaints are 
that it uses too many menus and is 
sometimes slow. We are implement¬ 
ing optimizations and improvements 
to resolve both these problems. Inter¬ 
estingly students are more appre¬ 
ciative of the tutor's guidance and 
more tolerant of its speed as the 
lessons increase in difficulty. 

We have run one evaluation of the 
tutor, comparing it to experienced 
private human tutors and "on-your- 
own'" condition. found that the ad¬ 
vantage of private tutoring—human or 
computer—over the on-your-own con¬ 
dition increased as the material 
became more difficult. The students 
finished lesson 1 basically with the 
same speed and success in all three 
conditions. However, those in the on- 
your-own condition often had great 
difficulty getting through the recur¬ 
sion material: in fact, some did not 
finish the material in the allotted time. 
We had to extrapolate how long it 
would have taken them to finish it. 
Averaging the actual and extrapolated 
times, the students took 11.4 hours 
with the human tutors. 15 hours with 
the computer tutor, and 26.5 hours 
*'on-your-own" to learn six lessons. 
Polls of students in a traditional 
classroom suggest that it takes over 
40 hours to cover the material in that 
situation. 

Ute tested the three groups just 
before the recursion exercises. We 
found essentially identical perfor¬ 
mances even though they were learn¬ 
ing at different rates. In another 
evaluation, we found students work¬ 
ing with the tutor learned nine lessons 
of material faster and performed bet¬ 
ter on competence tests than students 
learning without the tutor. Thus, the 
basic conclusion is that the human 
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Would you hire an entire band when 
all you need is one instrunnent? Of 
course not. 

So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 

The secret? Avoceds family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without hoving to 
switch to another development 
system along the luay/ 


Cross-Assemblers to Beat the Band! 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

CP/M-86 

IBM PC, MSDOS** 

XASM04 

NEW 

6804 

$250.00 

$ 250.00 

XASM05 


6805 

200.00 

250.00 

XASM09 


6809 

200.00 

250.00 

XASM18 


1802/1805 

200-00 

250,00 

XASM48 


8048/8041 

200.00 

250.00 

XASM51 


8061 

200.00 

250.00 

XASM65 


6502/65C02 

200.00 

250.00 

XASM68 


6800/01,6301 

200.00 

250,00 

XASM75 


NEC 7500 

500.00 

500,00 i 

XASM85 


8085 

250.00 

250.00 

XASM400 


COP400 

300.00 

300.00 

XASMF8 


F8/3870 

300.00 

300.00 

XASMZ8 


za 

200.00 

250,00 

XASMZ80 


Z80 

250.00 

260.00 

XMAC682 

NEW 

68200 

595.00 

595.00 

XMACfiSK 

NEW 

68000/68010 

595.00 

595.00 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro¬ 
processor-based product, there's a good 
chance it was developed with Avocet 
c ross-assem ble rs. 

Avocet cross-assemblers are easy to use. 
They run on almost any personal com¬ 
puter and process assembly language for 
the most popular microprocessor families. 

Your Computer Can Be A 
Cornplete Development System 
Avocet has the tools you need to enter 
and assemble your soft ware and finally 
cast it in EPROM: 

VEDIT TeKt Editor makes source code 
entry a snap. Full-screen editing plus a 
TECO-like command mode for advanced 
tasks. Easy installation - INSTALL pro¬ 
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSDOS,PCDOS. .. $160 

EPROM Programmers let you pro 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS and MPUs {40-pin 
devices require socket adaptors). Self- 
contained unit with internal power supply, 
RS-232 interface, Textool ZIP socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down¬ 
load cross-assembler output files, copy 
EPROM to disk. 

Model 7228 Advanced Programmer 
—Supports all PROM types listed. Super- 
fast '‘adaptive” programming algorithm 
programs 2764 in 1.1 minutes. 

Model 7128 Standard Programmer — 

Lower-cost version of 7228. Supports all 
PROM types except “A” versions of 2764 
and 27128. Standard programming algo¬ 
rithm programs 2764 in 6.8 minutes. 


Model 7956 and 7956-SA Gang Pro¬ 
grammers ~ Similar features to 7228. 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM, 7956 lab version 
has all features of stand-aione plus RS- 
232 interface. 

EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, 
27128.27128A. 27256.2508,2516,2532,2564,68764, 
68766, 5133, 5143. CMOS: 27C16, 27C3Z, 27C64, 
MC6716. EEPROM: 5213, X2S16A, 43016,12S16A, 
5213H. MPU (w/adaptork 8748, 8748H, 8749, 
8749H, 8741, 8742. 8751, 8755. 

7228 Advanced Programmer S 549 

7128 Standard Programmer 429 

7956 Laboratory Gang Ptogrammer 1099 
7956-SA Stand-Alone Gang Programmer 879 


GDX 

Driver Software 

95 

461 

8746 FaoiUy Socket Adaptor 

98 

511 

8751 Socket Adaptor 

174 

755 

8755 Socket Adaptor 

135 

CABLE 

RS-232 Cable (specify gender) 

30 


HEXTRAN Universal HEX File Con¬ 
verter — Convert assembler output to 
other formats for downloading to de¬ 
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek¬ 
tronix, Tl, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
PCDOS.$250 

Ask about UNIX. 


68000 CROSS-ASSEMBLER - With 
exhaustive field testing completed, our 
68CX)0 assembler is available for imme¬ 
diate shipment, XMAC68K supports 
Motorola standard assembly language for 
the 68000 and 68010. Macros, cross- 
reference, structured assembly statements, 
instruction optimization and more. Linker 
and librarian included. Comprehensive, 
well-written manual. 

To find out more, call us toll-free, 

1 - 800 - 448-8500 

(In th£ U.S. Except Atasha and 

VISA and Mdsrtjrtrtrd aciTi’Pfftd. AU popular disc Nximrils iHtw i^vaiFdbk- 
pludse Prices dunrjl rnUudo &1i<lidndhrt^ CdQ fur exac I 

qutri tv OEM iMQUIRtES JN VITED. 

'Trudfinvirk oj fJigilal E4E5tarL‘hi ^’'Tradtmairk 4>f Microsoll 



AVOCET JT 

SYSTEMS INC. 

\___/ 

Sales and Development: 

10 Summer Street 

PO, Box 490, Dept. 485-B 

Rockport, Maine 04856 

(207) 236-9055 Telex; 467210 AVOCET Cl 

Corporate Offices: 

804 South State Street 
Dover, Delaware 19901 
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Engineers, scientists and statisticians 
are discovering the time saving 
capability of Mega Math. A library of 
over 40 assembly language sub¬ 
routines for fast numeric calculations, 
up to 8 times fastei! 

Routines use the 8087 or 80287 
coprocessor for optimum 
performance. 

Mega Math library includes: 

Matrix Operations 

Vector Operations 
Vector Scalar Operations 
Statistical Operations 
Fast Fourier Transform 
Convolution 

Solution of Linear Equations 
Transcendental Functions 

Get Mega Math capability 
for 

$ 99 “ 


ELEaRONO ETD. 

(403) 250-1437 

Bay 1, 4001A-19 Street N.E. 
Calgary, Alberta Canada T2E 6X8 

TM - MECA MATH IS A TRADEMARK OF 
MICRAY ELECTRONICS LTD. 


LISP TUTOR 


Listing 2: The dialogue mwiued in defining the function fad, which computes 
the factorial of the number given. 

Define the function fact, ft takes a number argument, n. and computes the factoriaJ 
of n, which is the result of multiplying n x n«1 x n-2 ... x 1. For instance. 

{tact 3) = 3 X 2 X 1 = 6. By definition, the factorial of 0 is 1. 

1. (defun fact (n) 

(cond ((equaf) < ACTION >) 

<RECURSIVEGASE>)) 

I assume that you are trying to test if the number argument is equal to the 
number zero. There is a special func^on for testing equivalence to zero. Try to 
use that function instead of equal. 

What code can you write to test if the condition for terminating case is trud? Try 
writing a predicate 

2, (defun fact (n) 

(cond ({zero <ACT]ON>) 

<RECURSIVECASE>)) 

Did you mean zerop (y or n}? y 

a {defun fact (n) 

(cond {(zerop n) 1) 

<RECURSIVECASE>)) 

Is the value of fact in the recursive cases calculated by: 

PRESS: IF VDU WANT TO: 

1 Cailing fact recursively with n, 

2 Muitiplying n by fact of n minus 1. 

3 Getting 1 2 ... n and then multiplying the results. 

4 Have the tutor choose, 

Menu choice: 3 

That is a reasonable way to think of doing factorials but it is not a plan for a 
recursive function. Since you seem to be having trouble with the recursive cases 
let us work through some examples and figure out the conditions and actions 
for each of these cases. 

The recursive relationship is the relationship between fact called with n and fact 
called with: 

PRESS: IF YOU WANT TO: 

1 n minus 1 

2 n equal to 0 

3 n plus 1 

4 Have the tutor choose. 

Menu choice: 1 

We will consider some concrete examples. We will characterize the recursive 
relationship between fact called with 1 and fact called with 0. 

What is the value of (fact 1)? 

Answer: 1 

What Is the value of (fact 0)? 

Answer: 1 

EXAMPLES 

fact (n) fact (n - 1) 

A, (fact 1) = 1 (fact 0) = 1 

We will consider some more concrete examples. We will characterize the recur¬ 
sive relationship between fact called with 3 and fact called with 2. 

What is the value of (fact 3)? 

Answer: 6 

{continuedi 
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What is the value of (fact 2)? 

Answer: 2 

EXAMPLES 

fact (n) fact (n - 1) 

A, {fact 1) ^ 1 (fact 0) 1 

B. (fact 3) - 6 (fact 2) = 2 

Since there is only one recursive case characterized by the examples you have 
just worked out, the condition in this case can be just coded as T We will focus 
on characterizing the action in this case. 

In examples A and B what do you have to do to get the result of fact called 
with ri? 

PRESS: IF YOU WANT ID: 

t Multiply n by one less than n. 

2 Multiply n by fact of one less than n. 

3 Add n to the result of fact called with one less than n. 

4 Have the tutor choose 

Menu choice: 2 

We have now worked through a series of examples that illustrate the recursive 
relation. We will now return to the goal of trying to produce LISP code that 
specifies the recursive relation. 

4, (defun fact (n) 

(cond ((zerop n) 1) 

(t(facl)» 

You will have to use fact at some point but right now you want to multiply. 

5l {defun fact (n) 

(cond {(zerop n) 1) 

(t (times <NUM> <NUM2>)))) 

What do you want to do first? 

PRESS: IF YOU WANT TD: 

1 Write code to get the number argument. 

2 Write code to get the recursive part. 

Menu choice; 1 

6. (defun fact (n) 

(cond ((zerop n) 1) 

(t (times n (fact n))))) 

You cannot just code n at this point. What you want to do is subtract one from 

n. 

7 (defun fact (n) 

{cond ((zerop n) 1) 

(t (times n (fact (difference )))))) 

difference would work In this case but it Is more appropriate to use the function 
sub1 when you are subtracting 1 from a number 

8l (defun fact (n) 

(cond {(zerop n) 1) 

(t (times n (fad {sub1 n)))))) 


tutor is still best, the computer tutor 
not that far behind (and constantly im¬ 
proving). and the traditional on-your- 
own condition much worse. 

Today and Tomorrow 

Currently we get satisfactory perfor¬ 
mance of the tutor on a VAX 725 with 


3 megabytes of memory devoted to 
a single student. Our planned op¬ 
timizations should enable it to handle 
a pair of students simultaneously run¬ 
ning on the same machine. These im¬ 
plementations are cost-effective in ex¬ 
pensive private schools like CMU or 
in industry; however they are clearly 


out of range for the general public. 
The amount of computational power 
required is considerable. Even in 
future, more efficient implementa¬ 
tions we estimate a minimum of 1 
megabyte of memory will be neces¬ 
sary to tutor one student on one 
machine. By the late 1980s the com¬ 
putational power to deliver such in¬ 
struction should be more generally 
available. For instance in conjunction 
with IBM, CMU is planning to have on 
campus by 1986 a personal computer 
with 1 megabyte of memory capable 
of 1 million instructions per second. 
Such a machine will be more than 
adequate to implement the LISP tutor 
These technological trends en¬ 
courage optimism about the future of 
intelligent tutoring efforts, of which 
the LISP tutor is one. We hope that, 
with continued research in domains 
such as high-school mathematics and 
college-level programming, we will 
soon establish the conceptual foun¬ 
dations to use the computational 
power that will be available. The pros¬ 
pect is great of providing every stu¬ 
dent with the educational benefits of 
a private human tutor. When this hap¬ 
pens. the consequences for American 
education will be nothing short of 
revolutionary. ■ 
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WE LL ALWAYS 
BE RIGHT 
WHERE YOU 
WANT US 

Every 7 days we open a new hotel in a place you need to be. 





the world's hotel leader, we're creating 
more hotels in more of the places you want.. .in 
cities and towns, near airports, 
business centers and resorts...with 

more than 50 Holiday Inn* hotels 
opening this year in the 
most convenient locations. 

1700 Holiday Inn hotels, built 
right where you need them.. .in 
exciting resorts and on secluded beaches, 
near convention facilities, in quiet 
countrysides and major capitals all around 
the world. 

We're building hotels in the best locations, 
making Holiday Inn "a better place to be."^ 
Business travelers agree: when naming their 
first choice in lodging they choose Holiday Inn 
hotels number one overall competitors. Which 
makes 1-800-HOUDAY the number 
to call for all your travel 
reservations. 




© 19^5 Holiday Inns, Inc. 



HOUDAY inn: A BETTER PLACE TO BE. 
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Now your IBM PC 
and AT can read 
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With the Oberon OMNI-READER™ — 
the first optical character reader 
designed and priced for small computers. 

Now you can transfer material directly 
from the typed page to the screen of your 
computer, without ever touching the 
keyboard — using specially designed 
interface software that allows input directly 
into your spreadsheet, database and word ^ 

processing applications program. 

And because the OMNI-READER uses a 
standard RS232 serial port hookupi it iuterfaces 
easily with your computer. 

The technology is revolutionary But what is 
most revolutionary is the price — under $500. IBM interface 
software, $50, 

Find out more about the Oberon OMNI¬ 
READER. Dial 800-2-OBERON, In Texas, (214) 446-9567. 

IBM Is a regisien?cl (radem^ of lii^eraaiioihal Buslii 0 ss Machines,. Inquiry 286 
















ARTIFICIAL INTELLIGENCE 


PROUST 

BY W. Lewis Johnson and Elliot Soloway 


An automatic debugger 
for Pascal programs 


PROUST (Program Understander for 
Students) is a knowledge-based sys¬ 
tem that finds nonsyntactic bugs in 
Pascal programs written by novice 
programmers. When students com¬ 
pile a program successfully. PROUST 
is automatically invoked to analyze it. 
PROUST reports any bugs that are in 
the program to the student. 

PROUST is not merely a tool that 
helps programmers find bugs, nor is 
it confined to a narrow class of bugs, 
such as uninitialized variables. It is 
designed to find every bug in most 
beginners' programs. PROUST is cur¬ 
rently capable of correctly identifying 
all of the bugs in over 70 percent of 
the programs that students write 
when we assign them moderately 
complex programming problems. 
When PROUST finds a bug. it does 
not simply point to the lines of code 
that are wrong: instead, it determines 
how the bug can be corrected and 
suggests why the bug arose in the first 
place. Our aim is to build an instruc¬ 
tional system around PROUST that 
assigns programming problems to 
students, reads their work, and gives 
them helpful suggestions. 

In designing PROUST we found it 
necessary to deal directly with the 


variability of bugs in beginners' pro¬ 
grams. If a programming problem is 
assigned to a class of 200. the 
students will write 200 different pro¬ 
grams (assuming that they do not 
cheat). There is variability both in their 
programs' designs and bugs. Some 
bugs, such as missing variable ini¬ 
tializations. are accidental omissions 
that can be easily recognized and cor¬ 
rected. Other bugs result when the 
programmer fails to reason through 
the interactions between com¬ 
ponents. In isolation, each piece of 
the program may appear correct, but 
when combined, the program doesn’t 
work. Still other bugs result from 
misconceptions about programming. 
The code may appear correct to the 
programmer, but it doesn't do what 
he or she expects, for reasons he or 
she does not understand. Bugs result¬ 
ing from misconceptions are the most 
serious: students stand to benefit the 
most from having such problems 
pointed out to them. 

If a debugging system is to cope 
with the various types of errors that 
programmers make, it must under¬ 
stand what the programmer is trying 
to do. Debugging systems usually 
don't concern themselves with what 


the program is supposed to do. they 
only analyze what the program actual¬ 
ly does (see references 1. 2. and 3), 
Figuring out how a program is sup¬ 
posed to work is not easy: to do it a 
debugger requires information about 
the programming problem and knowl¬ 
edge about how to write programs. 
Nevertheless, identifying the program¬ 
mer's intentions is worth the effort, 
because this knowledge makes it 
possible to identify more bugs, as well 
as to understand their causes. 

Tb show how knowledge of the pro- 

W. L^ms ]ahnson (FOB 2158. Yale Station, 
Nai/ Haven, CT 06520) is a research 
associate at Yale. He has a B.A. from 
Princeton University and a PA.D. from Yale 
University. His interests are artificial in¬ 
telligence, software engineering, and computer- 
aided instruction. Dr. Johnson has been . 
pursuing research in artificial intelligence at 
Yale since 1978. 

Eifiot {Department of Computer 

Science. Yale University. New Haven, CT 
06520) is an assistant professor at Yak. He 
has a B.A. in philosophy and a PkD in com¬ 
puter science from the University of 
Massachusetts at AmhersL Dr Soloway 
heads a group at Yale that is exploring the 
cognitive underpinnings of programming. 


APRIL 1985 - BYTE 179 





PROUST 


grammer s intentions assists debug¬ 
ging, we will present two examples of 
"buggy" programs and discuss why 
alternative approaches to automatic 
debugging fail to identify such bugs. 
Then we will describe how PROUST 
analyzes such programs. Finally we 
will present some statistics showing 
PROUST'S performance on large 
numbers of students' solutions to a 
typical assignment in an introductory 
programming class. This will help sup* 
port our claim that PROUSTs ap¬ 
proach is adequate for the majority 
of novice programmers' programs. 

Examples of Program Bugs 

Here is a simple programming prob¬ 
lem called the Averaging Problem: 


Write a program that reads in a se¬ 
quence of positive numbers, stop¬ 
ping when 99999 is read. Compute 
the average of these numbers. Do 
not include the 99999 in the aver¬ 
age. Be sure to reject any input that 
is not positive. 

The students program must compute 
the average of a series of positive 
numbers. It must ensure that the in¬ 
put to the program is in fact positive 
The input terminates when a specific 
value—99999—is read. Values such as 
this, which signal the end of input are 
called sentinel values. 

Figure la shows a sample solution 
to the Averaging Problem. This pro¬ 
gram works except for the following 


bug: if you type 99999 immediately 
after typing a nonpositive value the 
program will continue to prompt for 
data after the 99999 is read. When 
the program finally does terminate, 
the average will be incorrect. For ex¬ 
ample suppose that you input 5,-5, 
99999. Instead of terminating when 
the 99999 is read, the program re¬ 
quests another input. If the user then 
entered another 99999. the program 
would not print the average as 5. but 
instead would print (5-f99999)/2. or 
60002. 

The program interprets 99999 as 
data when the sequence 5, -5, 
99999 is read because when the pro¬ 
gram reads the -5 it enters the input- 
validation loop, which starts with line 
10. WHILE Val < = 0 DO. This loop 
is intended to iterate until a positive 
value is typed in: 99999 is positive, 
so when the 99999 is read, control 
leaves the input-validation loop. How¬ 
ever. the program was written with the 
assumption that when the input- 
validation loop is exited, the current 
value of Val is valid input data. In this 
case. Val is not valid data: it is 99999. 
the sentinel value. The loop never¬ 
theless processes 99999 as if it were 
data. Tb guard against this case, there 
should be a test for the sentinel after 
the input-validation loop 

Figure lb is PROUSTs output de¬ 
scribing the missing sentinel4est bug. 
The error is described in two ways: 
First it is described in English: then 
PROUST generates an example of 
data that causes the program to fail 

Now look at the program in figure 
2 a. This is another solution to the 
Averaging Problem, and the bug in 
this program is also fairly obscure. If 
you type a positive value followed by 
a negative value, the negative value 
will be included in the average Thus 
if you type -2, 2, 99999. the average 
will be 2, but if you type 2, -2, 
99999. the average will be 0, 

Unlike the example in listing la. the 
programmer has not left out the sen¬ 
tinel test but has written the test in the 
form of a WHILE statement instead 
of an IF statement. The student prob¬ 
ably has a misconception about the 
distinction between the two state- 


(a) 

1 PROGRAM Average( Input Output); 

2 VAR Sum. Count. Vat Avg: REAL: 

3 BEGIN 

4 Sum : = 0: 

5 Count : = 0; 

6 Wfiteln( 'Enter Vafu©:' >: 

7 Read( Val): 

8 WHILE Vaj< >99999 DO 

9 BEGIN 

10 WHILE Val<=0 DO 

11 BEGIN 

12 Writeln( ‘Invalid entry, reenter' ); 

13 Read(Val); 

14 END; 

15 Sum : = Sum + Val; 

16 Count := Count + 1; 

17 Writeln( 'Enter value:'): 

18 Read(Vaf): 

19 END; 

20 IF Count >0 THEN 

21 Writetn( 'No data entered') 

22 ELSE BEGIN 

23 Avg := Sum/Count; 

24 Writeln( The average is,'Avg ); 

25 END; 

26 END. 

(b) 

PROUSTs OLftput: 

You're missing a sentinel test. If a sentinel value is input immediately following a 
non positive value, your program will treat it as valid data. 

To see this, try the following data in your program: 

5 -5 99999 


Figure 1: {a] One nmce programmer's attempt at implementing tfie Averaging 
Problem. (6) PROUST eKplains the bug lurking ih the program m concise 
sentences and even offers data illustrating the error. 
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(a) 


1 

PROGRAM Average( Input, Output ); 

2 

VAR Sum, Count, Val. Avg: REAL; 

3 

BEGIN 

4 

Sum : = 0: 

5 

Count ; = 0; 

6 

Writein( ‘Enter value;' ); 

7 

Read( Val ): 

8 

WHILE Val <>99999 DO 

9 

BEGIN 

10 

WHILE Vai< =0 DO 

11 

BEGIN 

12 

Writeln( 'Invalid entry, reenter' ); 

13 

Read( Val); 

14 

END; 

15 

WHILE Val <>99999 DO 

16 

BEGIN 

17 

Sum Sum + Val; 

18 

Count Count+1; 

19 

Writeln( 'Enter value:' ); 

20 

R©ad( Val ); 

21 

END; 

22 

END; 

23 

IF Count=0 then 

24 

Writeln( 'No data entered' ) 

25 

ELSE BEGIN 

26 

Avg : = Sum/Count; 

27 

Writeln( The average is,Avg ); 

28 

END; 

29 

END 

(b) 


PROUST'S output; 

You are using a WHILE statement at line IS where you should have used an IF 
statement, You probably want the code starting at fine 15 to execute once each 
time through the loop: your code will make it execute many times. 

The statement in question is: 

WHILE Vai<>99999 DO .. , 

Figure 2: (a) Anotfier novice programmer's attempt at implemnting tf\e Averaging 
Problem, [b] PROUST once again explains what the problem with the program is, what 
the programmer wanted to do, and what he actually did. 


merits and does not understand how 
the control flow in a WHILE loop 
works. As long as the body of the 
loop is straight-line code, the student 
has no problem. However, if the body 
of the loop contains tests, the student 
thinks that the tests should be written 
as WHILE statements to ensure that 
they repeat when the body of the 
loop does. We will refer to this mis¬ 
conception henceforth as the WHILE- 
for-IF misconception. PROUST'S out¬ 
put for this example, shown in figure 
2 b. takes the misconception into ac¬ 
count and explains it to the student. 

The bugs in figures la and 2a illus¬ 
trate the following points. First, bugs 
frequently cannot be detected if you 
don't know what the program is sup¬ 
posed to do. Both of the programs 
shown run no matter what input is 
read; to determine that there is a bug. 
you must recognize that the programs 
output different results than they 
should. Bugs such as these are not 
unusual; the missing sentinel-test bug 
occurs in 18 percent of novice pro¬ 
grammers' solutions to the Averaging 
Problem. 

Second, novice programmers need 
help identifying such bugs. These 
bugs cause the programs to fail only 
after unusual inputs—ones that novice 
programmers are unlikely to test. In 
the case of the WHILE-for-IF miscon¬ 
ception, even if the programmer tests 
the case in question, he or she will 
probably not understand why the pro¬ 
gram fails because he or she expects 
the WHILE statement to perform a 
different function than it actually 
does. 

Alternatives to 
Intention-based Debugging 

To support our claim that debugging 
requires knowledge of the program¬ 
mer's intentions, we will examine the 
principal alternatives to intention- 
based debugging and show why they 
fall short. The methods we have con¬ 
sidered are analysis of 1A3 (input/out¬ 
put) behavior, analysis of data flow, 
and recognition of patterns of buggy 
code. 

Debugging by analyzing I/O be¬ 
havior involves determining when the 


output of the program is incorrect and 
suggesting bugs that might have 
caused the faulty behavior {see refer¬ 
ence 2). This approach treats debug¬ 
ging as similar to medical diagnosis 
(see reference 4). The faulty behavior 
can be thought of as the symptoms 
of the program, and the bugs can be 
thought of as the diseases. There are 
two problems with this approach: A 
program's symptoms cannot always 
be determined, and these symptoms 
cannot always be related to the bugs. 
The bugs in the programs in figures 
la and 2a affect the output of the pro¬ 
gram only occasionally; recognizing 


when this happens requires knowl¬ 
edge about what the output should 
look like. Since the WHILE-for-IF ex¬ 
ample fails to test the input for validi¬ 
ty after the first positive value is read, 
it appears that this program is miss¬ 
ing an input-validation test. It is only 
after inspecting the code that it 
becomes clear that the bug is not in 
the input-validation test but in the sen¬ 
tinel test. 

Another debugging approach you 
might try is data-flow analysis (see 
reference 1). This is the approach 
many error-checking compilers use. 
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Data-flow analysis checks for clear 
anomalies in the pattern of data 
definition and for use of data in a pro¬ 
gram. It can determine when a vari¬ 
able is defined and never used or 
when a variable is never defined. 
However if there are no anomalies in 
data flow, data-flow analysis will not 
detect any bugs. Neither example in 
the preceding section has data-flow 
anomalies, so this method would not 
detect the bugs. 

You might also try analyzing the 
structure of the program itself to see 
whether it suggests the presence of 
bugs. You could build a library of 
templates for common bugs, such as 
missing sentinel tests or WHILE 
statements in place of IF statements, 
and then match these templates 
against the program to identify the 
bugs. The problem with this approach 
is that you have no way of knowing 
where to match the bug templates in 
the program. For example the 
WHILE-for-IF example has three dif¬ 
ferent WHILE loops. How could you 
tell which WHILE bop really should 
be an IF statement or if any of them 
should be an IF statement? You could 
try to make the bug template more 
specific by making it apply only when 
there are two loops with the same exit 
test, one inside the other. But that 
would make the template too specific: 
it would not apply to other cases 
where WHILE statements appear in¬ 
stead of IF statements. 

All of these approaches to debug¬ 
ging attempt to identify bugs without 
any understanding of what the pro¬ 
gram is supposed to do. and any such 
approach does little more than make 
guesses as to what bug is involved. In 
order to do better, a debugging sys¬ 
tem has to be able to infer the pro¬ 
grammer's intentions and relate them 
to the code. 

PROUST'S Approach 

PROUST is written in T a dialect of 
LISP. The full system contains roughly 
i 5.000 lines of LISP code and runs on 
a VAX-11/750. A stripped-down ver¬ 
sion called Micro-PROUST has been 
developed in conjunction with 
Courseware Inc., of San Diego, Califor- 


Micro- 
PROUST FOR 
THE IBM PC 

M icro-PROUST is a subset of the 
larger implementation of 
PROUST. It is capable of dealing with 
a limited range of novice programs and 
is currently set up to handle only those 
example solutions to the Averaging 
and l^lnfall Problems provided with it. 
Micro-PROUST runs in Gold Hill Com¬ 
puters inc. Golden Common LISP on 
an IBM Personal Computer with 512K 
bytes of memory The source code and 
example programs are available for 
downloading from BYTEnet Listings. 
The telephone number is (603} 
924-9820. The file PRSTREAD.ME con¬ 
tains directions on how to run Micro- 
PROUST 


nia (see the text box ’Micro-PROUST 
for the IBM PC" above for more infor¬ 
mation), Micro-PROUST is capable of 
recognizing the kinds of bugs that are 
described in this article: however, 
there are a variety of tricky bugs that 
PROUST can identify but Micro- 
PROUST cannot. (If you are interested 
in PROUST'S full diagnostic capabili¬ 
ties. consult reference 3.) 

PROUST s analysis of programs is 
based on knowledge of the program¬ 
ming problem. Students may solve 
the problem in a variety of ways and 
their programs may have a variety of 
bugs, but they are all trying to solve 
the same problem. Knowledge of the 
problem makes the variability of 
novice solutions more manageable. It 
also provides important information 
about the programmer's rntendons, 
lb provide PROUST with descrip¬ 
tions of the programming problems, 
we devised a problem-description 
language. Vfe described each problem 
in this language and provided 
PROUST with a library of the descrip¬ 
tions. Each problem description in 
PROUST'S problem-description lan¬ 
guage is a paraphrase of the English- 
language problem statement that we 


hand out to students. 

Tb understand the students' pro¬ 
grams. PROUST also needs to know 
how to solve the problem. Solutions 
to a given programming problem may 
be implemented in a variety of dif¬ 
ferent ways. Suppose that there was 
only one way to test input for validity 
in a Pascal program, namely, to insert 
a WHILE loop at the top of the main 
loop, such as in figures la and 2a. 
Once PROUST knew that a program 
must validate input, it would know to 
look for such a loop, as well as for the 
sentinel test that must follow. How¬ 
ever. there are several ways of 
validating input. Listing 1 shows a 
loop that tests input in a different way. 
Instead of there being one input 
validation loop, there are two: one is 
at the bottom of the loop and the 
other precedes the loop. No addi¬ 
tional sentinel test is required when 
this method is used, because as soon 
as input is validated, control flows to 
the main exit test of the WHILE loop. 
Therefore, without knowing what 
method the programmer is using for 
validating input. PROUST cannot tel! 
whether to look for a sentinel test 
within the body of the loop. In figure 
la it is an error not to have such a sen¬ 
tinel test, but in listing J it is not 
PROUST needs knowledge about pro¬ 
gramming so that it can understand 
how each student designed and im¬ 
plemented his or her solution. Once 
it understands the programmer's in¬ 
tentions, it can then use knowledge 
about common bugs to identify them 
in the student's program, 

PROUST analyzes programs by syn¬ 
thesis. When PROUST examines a 
program, it looks up the correspond¬ 
ing problem description in its library. 
It makes hypotheses about the 
methods programmers may use to 
satisfy each requirement in the prob¬ 
lem description. Each hypothesis is a 
possible correct implementation of 
the corresponding requirement. If 
one of these hypotheses fits the stu¬ 
dent's code, then PROUST infers that 
the requirement is implemented cor¬ 
rectly If PROUST'S hypotheses do not 
fit the students program, then 
PROUST checks its database of com- 
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mon bugs to see if it can explain the 
discrepancies. 

PROUST'S Problem 
Descriptions 

Problem descriptions in PROUST con¬ 
sist of programming goals and sets of 
data objects. Programming goals are 
the principal requirements that must 
be satisfied; sets of data objects are 
the data that the program must 
manipulate. 

The first step in translating an 
English-language problem statement 
into PROUST'S problem-description 
language is to make the various goals 
that are mentioned in the problem 
statement explicit. Recall that the text 
of the Averaging Problem is the 
following: 

M’ite a program that reads in a se¬ 
quence of positive numbers, stop¬ 
ping when 99999 is read. Compute 
the average of these numbers. Do 
not include the 99999 in the 
average. Be sure to reject any in¬ 
put that is not positive. 

Solutions to this problem operate on 
a sequence of input data; let us call 
this sequence New. The following 
goals can be ©(tracted from the prob¬ 
lem statement: 

• Read successive values of New, 
stopping when a sentinel value, 
99999, is read. 

• Make sure that the condition New 
< = 0 is never true. 

• Compute the average of New. 

• Output the average of New. 

Ws must now take these goals and 
use them to generate a problem 
description for PROUST. Each data 
object that the goals refer to is named 
and declared. Each goal extracted 
from the problem statement is re¬ 
corded in the problem description. 
The resulting problem description is 
shown in figure 3. 

Like all the data structures that we 
discuss in this article, problem 
descriptions are in list notation and 
every statement and expression is 
enclosed in parentheses. The name of 
the program is indicated with a 
Define-Program statement. Objects 


Listing I; Yet another my to 
implement the input validation for the 
Averaging Problem. 

Read( Val); 

WHILE VaJ<=0 DO 
BEGIN 

Writeini 'Invalid entry, reenter'); 
Read( Val); 

END; 

WHILE Val< >99999 DO 
BEGIN 

Sum ;« Sum+Val; 

Count := Count+1; 

Writeinf 'Enter value:' ); 

Read(.\^}; 

WHILE Val< =0 DO 
BEGIN 

Writeln( ‘Invalid entry, reenter' ); 
Read( Val); 

END; 

END; 


are named using Define-Object state¬ 
ments. Goals are indicated using 
Define-Goal statements. 

Object names are preceded by 
question marks. There are two objects 
defined in the Averaging Problem 
description, 'PSentinel and ?New. The 
question-mark notation is used fre¬ 
quently in artificial-intelligence (Al) 
programs: it indicates that the vari¬ 
able is not a literal value but is a 
parameter that must be substituted 
when the data structure is used. For 
example, the input-data object ?New 
will be substituted with the name of 
the Pascal variable that the student 
uses for storing the input data. The 
object TSentinel has the value 99999; 
wherever ?Sentinel appears in the 
problem description it can be sub¬ 
stituted with 99999. 

Objects can be either constant- 
valued or variable-valued. In this ex¬ 
ample. ?Sentinel is a constant, with 
the value 99999, and ?New is a 
variable. In PROUST'S general prob¬ 
lem-description language objects can 
have a variety of properties asso¬ 
ciated with them; however, we will not 
use any such properties in this sim¬ 
ple example. 


Goal statements consist of a name 
of a type of goal, followed by a list of 
arguments, in the form (Average 
?New} for example. Average is a type 
of goal (to compute an average), and 
?New is the argument of the goal. 
This form requires that the program 
compute the average of ?New, 
Arguments to goal expressions can 
take a variety of forms. They can be 
objects, predicates, or even other goal 
expressions. In the expression (Input- 
Validalion ?New (< = ?New 0)), one 
argument is an object {?New), and the 
other is a predicate ?New < = 0. in 
LISP, function names and operators 
precede their arguments, which is why 
the < = precedes the ?New and 0 in 
the expression (< = 0). If goals are 
nested, as in (Output (Average 
?New)), the outer goal refers to the 
value computed by the inner goal. 
Thus this goal requires that the pro¬ 
gram output the average of ?New. 

In this example PROUST'S problem 
descriptions are a reasonable approx¬ 
imation of the original English-lan¬ 
guage problem statements. These 
problem descriptions describe what 
the programs must do but not how 
they are supposed to do it. PROUST 
must analyze each individual program 
and determine how it is intended to 
satisfy the problem requirements. 

Programming Knowledge 

Programming knowledge in PROUST 
is frame-based (see reference 5). In 
frame-based systems knowledge is 
organized into frames, each of which 
corresponds to a particular concept 
that die system "knows" about. 
Frames are similar to records in rela¬ 
tional databases, although the opera¬ 
tions that can be performed on 
frames are somewhat different. 
Knowledge in frames is organized into 
slots, which function as record field 
names, and fillers, which are the 
values assigned to each slot. 

The two kinds of programming 
knowledge that we will consider here 
are goals and plans (other types of 
programming knowledge are dis¬ 
cussed in reference 6). Goals are 
problem requirements that appear in 
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problem descriptions. Plans are 
stereotypic methods for implement¬ 
ing goals. A large part of writing pro¬ 
grams consists of identifying goals 
that must be satisfied and selecting 
plans to implement these goals. 
Similarly. PROUST retrieves plans 
from its knowledge base for each goal 
referred to in the problem descrip¬ 
tion. It compares these plans to the 
student's program to determine which 
fits the program best. 

Figure 4 shows PROUST'S definition 
for the Sentinel-Controlled-Input goal. 
The goal definition contains a series 
of slots: InstanceOf. Form, MainSeg- 
ment. etc, together with fillers for 
each of these slots: Read&Process. 


Main Loop:, ?New. etc. These slots 
serve various functions, only some of 
which we will discuss here. The most 
important slots are the Instances and 
InstanceOf slots. The Instances slot 
lists the various plans in PROUST's 
knowledge base for implementing this 
goal. This slot's filler is a list of five 
items, each of which is the name of 
a plan. The InstanceOf slot indicates 
the class to which this goal belongs. 
The goal class in this case is Read& 
Process, which is the class of all goals 
that involve reading a sequence of 
values and processing them. 

Figure 5 shows a plan, the Sentinel- 
Process-Read-While plan. This is one 
of the instances of the Sentinel- 


((Define-Program Average) 

(Define-Object ?New) 

(Define-Object ?Sentinel Value 99999} 

(Define-Qoal (Sentinel-Controlled-Input ?New TSentinel)) 
(Define-Goal ^nput-Validation ?New (< = ?New 0))) 
(Define-Goal (Output (Average ?New)))) 


Figure 3: The fiMraging ProMm translated into PROUSTs problem-description 
language. 


(Goal-Definition Sentinel-Ck^ntrolled-Input 

InstanceOf 

Read&Process 

Form 

(Sentinel-Controlled-Input ?lnput ?Stop) 

MainSegment 

Main Loop: 

Main Variable 

?New 

NamePhrase 

‘' senti nel-controlled loop' ‘ 

OuterControlPlan 

T 

Instances 

(Senti net- Process- Read-Whi le 

Senti nel-Read- Process-Whil e 

Senti nel- Read- P rocess-R epeat 

Sentinel-Process-Read-Repeat 

Bog uS'Cou nter-Control led-Loop)) 

Figure 4: The definition of the goal Sentinel-Controlled-Input in PROUST's 
problem-description language. 


(Plan-Definition SentineLProcesS‘Read-While 

Constants 

(?Stop) 

Variables 

(?lnput) 

Template 

((SUBGOAL (Input ?lnput)) 


(WHILE (< > ?lnput ?Stop) 


(BEGIN 

?* 


f 

(SUBGOAL (Input ’Input)))))) 


Figure 5: A plan for implementing the goal Sentinel-Controlled-InpUt 


Controlled-Input goal. This plan is a 
simplified version of the one PROUST 
actually uses. Plans are also defined 
in terms of slots and fillers. The most 
important slot is the Template slot, 
which describes the form the Pascal 
code implementing this plan should 
take. Plan templates consist of Pascal 
statements, subgoals, and labels. The 
Pascal statements are written in list 
notation rather than ordinary Pascal 
syntax; for ©tample, the form (WHILE 
( < > ?lnput ?Stop) ...) In Pascal 
syntax would appear as WHILE ?lr>- 
put < > ?Stop DO .... Symbols 
that are preceded by question marks 
are pattern variables: these are sub¬ 
stituted when the plan is used. ?New 
is substituted by a Pascal variable con¬ 
taining the input data, and ?Stop is 
substituted by a constant, the sentinel 
value. The ?* statement is a "wild 
card" pattern that can be substituted 
by an arbitrary sequence of Pascal 
statements: this is just a placeholder 
in the plan. Subgoals are indicated by 
{SUBGOAL ...) forms in the tem¬ 
plate; these are goals that must In turn 
be implemented using other plans. 

Matching Plans 

Let's look at how plans and goals are 
used to understand a program. The 
plan in listing 1 has been imple¬ 
mented correctly. You will see how 
PROUST hypothesizes a plan that the 
program might use and then matches 
this plan against the program. In this 
case the match succeeds because the 
plan is implemented correctly. In the 
nett section we will examine what 
happens when plans fail to match 
because the student's code has bugs. 

The first step, before any analysis of 
goals and plans takes place, is to 
parse the student's Pascal program. 
This results in a parse tree. All subse¬ 
quent analysis of the program is per¬ 
formed on the parse tree rather than 
on the original program text. 

When PROUST analyzes a program, 
it selects goals from the problem 
description one at a time Let's sup¬ 
pose that the goal that is selected first 
is (Sentinel-Controlled-Input ?New 
TSentinel). PROUST substitutes any 

{continued) 
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PROUST substitutes 
any objects whose 
values are already 
known into the 


goal expression. 


objects whose values are already 
known into the goal expression. At 
this point the only information avail¬ 
able about ?New and ?Sentinel is 
what appjears in the problem descrip¬ 
tion. There the value of TSentinei is 
listed as 99999. but the value of ?New 
is not listed. Therefore, the value of 
TSentinei is substituted into the goal 
expression, but TNew is left un¬ 
changed. The resulting goal expres¬ 
sion is (Sentinel-Controlled-Input 
TNew 99999). 

PROUST must now retrieve from its 
programming knowledge base plans 
that could be used to implement the 
goal Sentinel-Controlled-input. It 
retrieves the filler of the Instances slot 
of the definition of Sentinel-Con¬ 
trol led-Input shown in figure 4. This 


filler is a list of five items; Sentinel- 
Process-Read-While Sentinel-Read- 
Process-While, Sentinel-Read- 
Process- Repeat. Sentinel- P rocess- 
Read-Repeat and Bogus-Counter- 
Controlled-Loop. Each of these Is the 
name of a plan. PROUST selects the 
first plan from the list. Sentinel- 
Process-Read-While. This will be 
PROUST'S initial hypothesis of how 
the program implements the goal 
Senti nel-Controlled-l nput 
Just as known values of objects were 
substituted into the goal expression 
(Sentinel-Controlled-lnput TNew 
TSentinei). these same substitutions 
must now be performed on the 
selected plan. Tb see what substitu¬ 
tions must be made. PROUST ex¬ 
amines the Form slot of the definition 
of Sentinel-Controlled-Input (Sentinel- 
Control led-Input Tin put TStop). The 
Form slot indicates which pattern-vari¬ 
able names are used in the plans that 
implement the goal. By comparing 
the Form slot to the goal being 
analyzed. PROUST determines that 
each occurrence of TInput in the 
selected plan should be replaced by 
the value of TNew. Each occurrence 
of TStop should be replaced by the 
value of TSentinei or 99999. Because 
the value of TNew is not known. 


PROUST simply replaces TInput with 
the variable name TNew. PROUST 
assumes that the process of match¬ 
ing the plan against the program will 
determine what the value of TNew is. 

Figure 6 shows how the Sentinel- 
Process-Read-While plan is matched 
against the program example in figure 
la. Matching starts with the WHILE 
loop. The pattern in the plan for the 
WHILE loop is (WHILE (< > TNew 
99999) . . .). There are two WHILE 
loops in this program: WHILE Vai 

< > 99999 DO , .. and WHILE Val 

< = 0 DO .... PROUST tries to 
match each pattern against each of 
these statements. (WHILE (< > 
TNew 99999) .. .) matches WHILE 
Vat < > 99999 DO .... provided 
that Val is substitued for TNew, 
(WHILE (< > TNew 99999) . ..) 
does not match WHILE Val < = 0 DO 
... because the statement has a < = 
test instead of a <> test, and 
because it tests against 0 instead of 
99999. Therefore PROUST selects 
WHILE Val < > 99999 DO ... as 
the match for the plan pattern. Since 
Val must be substituted for TNew so 
that the pattern matches. Val is 
recorded as the binding for TNew. 
Afterward, any component of the plan 
that has TNew in it will have Val sub¬ 
stituted for TNew. 

The next plan component that 
PROUST matches against the program 
is (BEGIN .. .). There are several dif¬ 
ferent BEGIN statements in the pro¬ 
gram that could be matched against 
this pattern. However, in the plan tem¬ 
plate the (BEGIN ...) pattern ap¬ 
pears inside of the WHILE pattern 
that was just matched. This means 
that the BEGIN statement that this 
pattern matches must be located in¬ 
side of the WHILE Val < > 99999 
DO . .. statement. Therefore, there 
is only one BEGIN statement that has 
an appropriate match. 

When PROUST tries to match the 
(SUBGOAL (Input TNew)) com¬ 
ponents. a different type of process¬ 
ing is required. These plan com¬ 
ponents are goals: to match them 
against the program, PROUST must 
go through the same plan-selection 

{continued} 


READ PLAN 
(Read Val) 

^ ?New 


Student’s program 

Writein( 'Enter value:' ); 
Read( Vai): 


/t: 

y (tsL 


Val 


WHILE Vai<>99999 DO 
BEGIN ^ - 


WHILE Val<-ODO 
BEGIN 

Writeln{ 'Invalid entry, reenter’}; 

Read( Val): 

END; 

Sum : = Sum + Val; 

Count: = Count 1; 

Writeln( ^Enter vaiue:' ); 

Read(Val):» READ PLAN 

END; _ 

(Read Val) 


Sentir>ei-Process-Read^hile 

({SUBGOAL (Input ?!nputj) 

(WHILE (< > ?lnput 99999) 
-(BEGIN 

?' 

(SUBGOAL (Input ?lnput))))) 


?New = Val 


Figure 6: This shows how the Sentinel-Process-Read-While plan is matched 
against the program in figure I. 
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COMPUTERS 


IBM SYSTEM SPECfALS 

256K, 2 Drives $CaH 

25eK. 2 Drives, color graphics, pnnter 
atfafltor & PGS HX-12 morritor . . . $249& 

»eK, 1 Dm « ID MB Hard Di$ii |Dair 

TWO mfi SYSTEM (ini;l 10 MB. Advaficed 
Digital PC Bd & Terminai) . S3S59 

COLUMBIA 

MFC 4230 (25SK, 2 Dfives) .. $18^ 

PROFESS>OMAL (1OM0, wtope backupf SCall 

VP2220(Ptirlalkle«^25eKJ . 

CDMP Upno ID (10 MB M u Iti use rj S CaN 



CORONA PC-22 i£56K, 2 Drives) 

SCall 

Rsflable PC-22 [25eK. MB-DOS 2.0). 

.. .SCall 

FUJITSU MlC.RO 16s (8O88/Z0OA) 

$1995 

MORROW DESIGNS Pivot, M02, MD3 


MD5^ MD11 . 

.SCall 

NEC APC-Hi PACKAOeS 


APC-1II a/ 2 Dr, Wmdslar Pro Pk. 20M printer.. 

,, $2299 

above with 3550 printer ... 

.. $2869 

APC-IIIW/384K. Multiplan. OPS Graphics 


and PS13 Pinwriter (15"' carriage) 

$2799 

APC4II w/1 Dr, 10 MB Hard Disk, Mono CFTT .. 

$2159 

above with Colar CRT ... . 

$2379 

SANYO 


M0C 555-2 [SOBSL 2 DSDD, sdlwaie) . .. 

.. $1099 

MBC 566-2 (550^2 Plus 1 Add Drive 


Maitmerge, Spellstaf A Inkislar). 

.. SCall 

SEEQUA CJiameteon/Plus [6888/280) 

SCall 

5WP Micro Computer Produda 


Co-Power^ Board (80M wi£56K, 1 MB) 


For KAYPflO 2, 4 A ID 

.. scab 

TELEVIDEO 


leosm^-ll (8081, 256K). 

.ICall 

LEADING EDG£ PC 

.$Ca1| 

ZENITH Z-151^2 (8068, 2 Dr, 320K RAM) 

, ICaJI 

ZW 151-52 (1 D^ 10 MB Haid Dsk). 

.$Cali 


I FOR IBM PC/XT/W & COMPAQ 


ADVANCED DIGITAL Multi User Bd (BOBS) SCall 

AST RESEAfICH INC. 

ADVANTAGtl! (Multi FtnBd for AT) SOalJ 

MEGA PLUS il (B4K Set I Qllr) $279 

Sla F^l( Plus (e4K. Sw/ParClk).$249 

MOMO GRAPH PLUS Card. SCall 

OUADRAM 

EXPANDED OUADBOARO (S., P. Claclt. Game) 

64K.$349 3®4K.5429 

QUAD BI2+ (Serial Pori, Maximum S12K) 
m 3220 2&BK S340 

OUAOCOLOR MVideo luard) . SI09 

HERCULES Graphics Board (7201364) S339 

Color Card (RGB. CuitiposilB. Parallel) Si60 

INTEL 0037^80287 Math Co-Processor . . SCall 

KEYTRDNIC Deloie IBM Keyboard {51St). S190 

MA SYSTEMS PC PeacncE (RGB & Compo^ilo. 

Parallel Pori).S2M 

MICROLOG Baby Blue II (Z80B. B4K. Parallel A 
Serial Ports, DocK7Calendar) . . , 3520- 

DRCfflO PC Turbo (301BB CPU, 8 MH;) $Call 

PANASONIC JA 551-2 (DSDDTBInlineOnva) .... $119 
RARADBE SYSTEMS Motti-DispEayCsid ... .$296 

Modular Graphics Card.$279 

Module A/B SCall 

PLANTRDNICS ColorPlus SCall 

STB SYSTEMS Graphix Plus II $319 

Super Rin ff/64K $289 

TAfffiON TH 10D-2 (DSDD OisK Onwe) 3149 

TEAC FD-55fl (DSDD ThinUne Drive).$125 

TECMAR Grap hies Master (64Qx40Q RG B) $489 

The Captain (w/ DK) $239 

jrCaptain {w7128K, parallel porff'.$309 

TSENG LABS Ultra Pah $489 


HARD DISK 


APPLE MACINTOSH HUID DISKS NOW AVAILABLE! 
COBVDS, DAVONG A TECMAR... CALL FDR PRICES! 


AMPEX 2Q MB Wf 29 MB Tap o B ack-Up $ C all 

NiCROSClENCE imamal 10 MB System 

lor IBM.sem 

GOflVUS 

Omnidrtve (ll MB) .. SCall 

Traespotler S399 The Bank $1779 

DATAM AC Trustor ID $1129 




OAYONG 

DataSystsm w)24 MB Tape Back-Up, 5Calf 

IOMEGA Bernoulli Boxfflernoulll Plus SCall 

MAYNARD ILECTBCNICS10/20730 MB SCall 
PEG ASUS-GREAT UKES 

10 MB Internal For IBM . $959 

23 MB Estternal (w/ Caotrollef) SCall 

SVSGEN 

10/20 MB w/Tape Back-Up . . S2295/$2a49 

Image/OiG^ila. S799/$I199 

TALLGRASS 

TtS025 (25 MB w/60 MB tape BacK-Up) .. $2890 

TG618D (BO MB wfBO MB Tape Back-Up) , . 38399 

TECMAR 

Remew. Cartridge Winchester .In PC (5 MB).. .. $14T9 

to MB Wf5 MB Cartridge in Chassis .S2459 

XCOMP IB MB Enternal (For IBM, Apple, 

Kaypru ^ Morrow BesrinsJ. S1749 


DOT MATRIX PRINTERS 


C-rrOH Pruwfiter 1 8510 AP $329 

Prewiter 2 1550 P (15", 120 cps).$569 

EPSON JX-80: Color Printer.. .$595 

U>t500.,. . .. ,$1109 flX-tOO.SCall 

RX-^F/T .$Cal1 FX^O/IOO.$Cail 



CITIZEN 

MSP-10 .... $355 MSP-15 .,^9 

MSP-20 3475 MSP-26. $689 

MPI Sprioter/SX (Portable. 300 cps) . SCall 

NEC 

P2/P3 PSnMlter (100 qjs] ., . $525f$73S 

P2/P3 Colbr ftrtmibers. $Call 

OKtDATA 

Ask lor NEW Apple Imagewriter Campallble 

ML 82 SCall ML 03 Stall 

ML 84(P) SCall Pacemark SCall 

PANASONIC KX-P1091/10S3 S299/SCa1) 

STAR MICRONICS 

Gemini tOX. . . 3249 Gemini 15X .... S343 

SO-10/15 .SCall SG-1(Y15. ..SCaB 

TEXAS INSTRUMENTS 

85O/B55/0effl»E5.$Ca*l 

TOSHIBA 

P1340.$719 Pl3ai .$1289 


LETTER QUALITY PRINTERS 


ADATI LO -20 (ID CPS. 15 ' C airlag o) S 359 

AMDEK 504D (40 CPS) 31299 

GRDTHER/DYNAX 

HR-15XL (20 ops, Diabto convat !!.$360 

HH-25/Hfl-35. SCaTOS 

HEWLEH PACKARD Laser Printer $CaH 

OIAGLD 

620 API .$779 630 ECSflBM .. .. $1779 

JUKI 6109 07 CPS, OisbluCompal.) SCall 

8300 (40 CPS. Diablo Cgmpat., 3K Bui.) . . SCall 

NEC 

ELF. $Call 2030 .$659 

3550 . SCall 8850 $1879 

OLYMPIA Contact RO/2 . 3349/$419 

QUAD HAM Qoadjet (Ink Jet Pnnier) $759 

DOME Sprint 1140/1155 S1299/$1479 

Lettarpro 20 SCall 

SILVER-REED EXP SDQ (pareilel or serial) $309 

EXP 550 (p er s. 15" carriage) ... $449 

STAR MICRON ICS Power Typ b (18 CPS) $339 
TRANSTAR T120/T130 S409/$569 


PLOTTERS 


NEW1T PDLAHDID PALETTE n $Cell 

AMDEK DXY^IOO/Ampbt II ... $599/$749 

ENTER COMPUTERS 

Siiwel-P.ICaJi Sii-Sfigotef .. . $785 

HDDSTDN INSTRUMENTS 
PC-595/PC ^895 Newh $Call 

OMP-40-2.. . 5749 DMP-29 . $1799 

OMP-41/42 , $2349 DMP-51/52 $3529 

PT 11 Digitizer (1-Butloti Cursor) $BT9 

DT-114 Digitizer (4 Button Cursor) $739 

FANASDNIC VP-6B01A $1449 

HOUND DXY-1O1/0Offla0O. ,. $529^699/94$ 

STRCSE Model 290/ M n d e I 260. . . 3519/ $729 


MONITORS 


AMDEK 

Victeq 30(WOOA/OlOA.$135/145/165 

Color 300.1249 Colaf 500. $379 

Color 600 .$429 Color 710 .. $579 

DYNAX Forlis FC10 [13^'RGB).SCall 

MDNITECHir Green/Amber $80 

PRINDETDN GRAPHICS HX 12 $459 

SR-12 (5901480) $609 

Mai(-12(12^Umher,TTL) . , , $179 

QUADRAM Amberchrome. $155 

Qti^dchrooie N .. $435 

ROLANR 

MB-I21G $135 M8-122G $155 

CB-141 $269 CC-141 . $559 



TAXAN 

Modems. $119 Modems.. $129 

210 [38i})(262) .. $259 428(840i3G2) .. $439 

ZENITH 

ZVM^123A . $79 2VW-122A . IBS 

ZVI^ISS . $439 ZVM-136.SC^Il 


TERMINALS 


ESPRIT 

Esprit) . SCall EspnlH. $479 

Esprit II) SCall ESP-8310 . S550 

QUME mnm .$469/S4B9 

103/198 (Green) .$849/$519 

TlUVmfH 914/924 .$319/$675 

950/970 SCall 

Persnnal Terminal $419 

w/ 300 Baud Modem $528 



VISUAL 50/55/60 $550/$689/Cad 


VISUAL 50/55/60 $550/$68g/Cad 

102/^00. .. .SCall 

WVSE 

WV5D . 3510 WV7S $609 

WY-IOB SCall WV 300. $819 

ZENITH 

Z-20.$649 Z-49 $C8l) 

ZTX-10.$329 ZTX-tl . . . $389 


COMMUNICATIONS FOR IBM 


BLUE LYNX 3278 $Call 

OCA Irma/Irma line/IrmaKey. $Cali 

IDEAtfunm 3278 . $Call 

ANCHOR 

Mark VI. $179 Mark XII.. .$249 

HAYES 

Smartmodem 300/1200 .$l99/$Call 

Smartmedam IZODB w/SmartCnm II. . . $399 

NaVATION 

Smart Cat Plus 300/1200 w/ Mile.$323 

PRENTICE PQPCDM CIBO/XIDQ $289/3299 

PROMETHEUS Prompdem 1200 SCall 

GHAORAU Quadmndeiii.$Call 

TRANSEND PC Mudem Card 1200 3413 

VEN-TEL 800/1200 Hall Caid .$409 


SOFTWARE 


ASHTON-TATE dBase IH/Framewnrk SCall 

PRINTICi HALLVCNEiecuVisicn SCall 

REAL WORLD MBSl Accuunting 3Cal) 

LOTUS 1-2-3/Spplwny.S319/S429 

MICROPRO VtardSlar 2DOO/Pro pack . iCall 

MICRORIM H:Base 40001/Ctout .. $2S5/$Call 

DEaRESOURCES Chart/SigninastBf S238/S16& 

SAMNA Word III $375 

SATELUTE SOFTWARE ytatPertecl . $Ca!l 

AUTOCAD AtiliKact ICall 

CENTRAL POINT Copy II PC/PLUS.$29 


FOR APPLE II rile 


ALS CP/M Plus Card. ... .$£99 

Smarteim II (80 Column Card) $129 

AST RESEARCH me. Mutti I/D Card $Ca8 

DIGITAL RESEARCH Cm Gold Card wB4K $269 

FOUHTH DIMENSION M RAM Card $65 

Sti-CphJmn Card $55 

HAYES 

Micrnmodemi He w/3marlCnm I .$239 

Smanmodem 300/1200 $199i$Call 

INTERACT. STRU. PKASO Universal.$125 

MICROSOFT Premium Saftcard (lid) . $Call 

SofteardII(for IPIIe). .$339 

MICROTEK Dumplirrg-GX. $St 

NDVATIGN 

d-Cat (Auto 0rig/Answer, 300 Gaud) $99 

Apple Cat 11(360 laud). $209 

212 Apple Cat II (120Q Baud) $889 

108 /212 Smart Ca I f 12G6 Baud). 3389 

ORANGE MICRO Grappler4 . $109 

Bulfered Gragpierr- (16K).$169 

Grappler Interface for ImageWiiiar . SCall 

POP I Applieard G MHZ. $249 

RANA Elite l/ll/lll. SCall 

TflANSENDASiO. $125 

Medemcard w/Seurce . . $289 


MISCELLANEOUS 


RAM CHIPS 

G4K Sn SCall 25GK SET ... . SCall 

D BUGLE-SIDED DlSKEHES 

rnmn Oatalbch .$20 

3M. $30 Dysan. $31 

Maitall. . bo VeTbalim. 330 

PRINT BUFFERS 
QUAOBAM Micrefazer 
ParaltBl/ParallsI 

leX . $139 64K $105 12BK . $239 

Serial/Serial, Seiial/farl, Pari/Serial 
IK SI45 16K 3155 64K $209 


INTERACT IVE STRUCT. Shulfle 0 ufter 32K $269 

PRACTICAL PERIPHERALS Micrghuffer 32K $209 

SWITCHBOXES 

CAGLECO 3 Wby Centronics .. SCall 

3 Way Serial. .SCall 

COMPUTER ACCESSORIES 

Dala OiieciCir?i [All Modafs) .$CaPI 

SURGE PRDTECTGHS 

EPD/CURTIS All models SCall 

NETWD H K Wire Tree/Wire Tree P lus $45/300 

ULTIMA SF-800 . ... $39 

EMERGENCY POWER SYSTEMS 
Tripptite 0C2OO-10 (haiiety mcl). . . , 3270 

TrippLite 0C425-FC [425 Watts) .$415 

SOLA ELECTRIC Mirti UPS. SCall 


CUSTOMER SERVICE 


401 - 781-0020 


ORDERS ONLV 


800 - 843-4302 

15D BroatMay, Suite 2Z12. N.Y., NY 10G3G 

HOURS d-a EST/MON-SAT 

Pid«F. Pk. Fersdral Cl Weeki T[> Clear) 

APO Orders Add Gib Imimmum $7) Add 3% For Nal rmmi. 
All R&U.ifnA4 Ninr-nfilettlM.a N1«i£ihsndl£ff Ara Guti|ec[ Tii 
70% R«st{ickJHQ Charoa. 

Oer/Tceti tlw Rigtil !□ Glurge Advaitlsad Prices 



Inquiry 164 




























































































PROUST 






MORE HARDWARE 


Each Silver Fox comefl with an 8088 CPU, 
256K of EAM, monochrome and color video, 
and a printer port all on a single board. Plus 
you get more than twice the storage of a 
standard PC* 1.6 Niegabytes on dual 5 1/4" 
floppya. and the Fox will read and write to all 
poplar PC formats. 

Standard equipment also includes a better 
keyhoani. and a 12"' high-resolution, green 
moDocbrome monitor,, with a full 25x80 
column display. And although the Silver Fox 
doesnH “compatible"* expanaiun slots 
you can add serial ports, modems, plotters, 
printers, joysticks, and 8087 co-processor, 
and/or a hard disk. 

Because the Silver Fox is born on a totally 
automated line in Japan it is simply more 
reliable than FC"s that are assembled by 
hand. So we back each Silver Fox with a one 
year limited warranty, four times the iixd uatry 
standard. 


FREE SILVERWARE 


Were this not enough, each - 
comes with the best free software 
the bufiiness inclutli..^. 

MS-DOS 2U1 Wordstar 33 
Easy Writer 
Mail Truck 
Spell 
Games & 

Graphics 

If vou didn"t think your 

$1397 

you this much computer, 
call our machine at 

800-FORAFOX 


HAGEN4>aB 
Color BASIC 
GW BASiC 
OS Tutor 


FILKBASf 
PC File in 
PD Disk 
Da tern ate 
Cah?Staf 


leave your name and address at the beep and 
w'c'll ruah you a brochure that will tell you 
u*... ;* order call 


ColorF'ox ...... .. $1647 


Thp .Silver Fnw is s«ld fxtJusively by SiiJttedate Systems 
[.Id,. ai7 N. Scoitad&le Road #0, ScotiRdiik AZa’iSS?. 
Tradwrniirlw- SiJ'vr Fra, HAGEN-nOS, Ckikdise, Dsicmfit#, 
arid MaiHt; l^Uktisduk Systems Ltd. Wt>ruSl:ar siul CuJcSiiir, 
Mi(<r(i>ptu [ntcrnniionaK M8-T>OS, Multiplan, Mirrosaft 
C’orpjmatabn, FII-EUASE, EWFJP Softwatv, Init-dBASE ll, 
Aiiililon-Tjiti;. ilJM-PC. IntHirnHticinal OuHinecii Machines 
Cftipnrftlioh. OrdarinK: Tolemarketinif only. Silvtc Kb* 
price ijs ftir F O B. pric^ii subjevt Ki cbacipie. 

pniduct subject to limited supply. Ws accept purebassrnrderB 
from Frtrtiini; 1001} cumpiiriipR pnrf inajirr anivTcaltie* with 
crwJit - arfd Visa. Maatcrcard add 3^?t, AZ rt:sid<»nts 
add 6'H<. Relurnt^J tnetvbundtiK' aabject to n 1^1% Tv^tiickiTTK 
#(*«■. [krRnnal uri;otnpHny chctiis take up to weeks tc cli^ar 
NoCODsarAPO’s 


The Silver Fox has alwaya run hundreds 
of programs originally written for the IBM- 
PC. Now with its new compatible video 
board and GW Basic it runs the most popular 
and powerful software in microcomputing, 
including l^^tus 1,2,3, dBASE II, Multiplan, 
the PFS series, and even Flight Simulator. 
Yet ybii still gat an incomparable combination 
of hardware and software at s price that 
invites comparison. 


SiMce PROUST first 
generates a possible 
implementation and 
then matches it 

the program, 
it is performing 
analgsis by synthesis. 


process that it went through in select¬ 
ing the Sentinel-Process-Read-While 
plan. It first substitutes all pattern 
variables in the goal expression that 
have bindings. Since ?Nev^ has Val as 
a binding, the subgoa! expression 
becomes (Input Val). PROUST then 
retrieves plans from the plan database 
that implements Input One such plan 
is the READ PLAN, which employs a 
Pascal Read statement to input the 
value. This plan matches the Read 
statements in the program. 

This example shows how PROUST 
analyzes programs by predicting the 
plans that might be used and then 
testing these predictions. By selecting 
from a range of different plans and 
subplans for each goal, PROUST is 
able to generate a variety of different 
ways of implementing each goal 
Since PROUST first generates a pos¬ 
sible implementation and then 
matches it against the program, it is 
performing analysis by synthesis. In 
general, generating plan hypotheses 
and matching them against programs 
is rather more complex than the 
scenario presented here; for more in¬ 
formation. see reference 3. 

Identifying Bugs 

When the Sentinel-Process-Read- 
While plan was matched against the 
program in figure la, the plan 
matched exactly. Since there were no 
match errors, there must not have 
been any bugs in that particular plan, 
it is frequently the case however, that 
none of the plans that PROUST 


predicts matches the program. When 
this happens PROUST must look for 
bugs that account for the mismatches 
in one of the plans. In this section we 
will discuss one of these mismatches 
in connection with the WHILE-for-IF 
example in figure 2 a and show how 
it leads to the discovery of a bug. 

The bug in the WHILE-for-IF exam¬ 
ple is discovered in processing the 
Input-Validation goal. One of the plans 
that PROUST suggests for implement¬ 
ing this goal is the so-called Bad In¬ 
put Loop Test plan. This plan consists 
of a WHILE statement that tests the 
input to see if it is out of range, an 
error message inside the WHILE loop 
an Input subgoal that rereads the in¬ 
put if it is out of range, and a test to 
see if the exit condition for the main 
loop has been satisfied. 

Listing 2 illustrates a correct imple¬ 
mentation of this plan (solving the 
Averaging Problem). 

The Bad Input Loop Test plan 
matches the WHILE-for-IF example of 
figure 2a in all but one respect: there 
Is no test for the exit condition of the 
main loop, such as IF Val < > 99999 
THEN .... Where an IF statement 
is expected, a WHILE statement af> 
pears instead. PROUST has thus en¬ 
countered a plan difference. i.a. a dif¬ 
ference between the expected plan 
and the coda When PROUST en¬ 
counters plan differences it does not 
give up on the plan: instead, it tries 
to find a way of interpreting the plan 
differences as bugs. 

In most cases plan differences are 
explained by means of hug rules. Each 
bug rule has a test part, which ex¬ 
amines the plan differences to see 
whether the rule is applicable, and an 
action part, which explains the plan 
differences. 

Figure 7 shows the bug rule that is 
invoked to explain the plan dif¬ 
ferences in the WHILE-for-IF example 
The rule is written in slot-filler nota¬ 
tion: one set of slots constitutes the 
test part of the rule, and another set 
constitutes the action part. In the 
WHILE-for-IF rule the test part con¬ 
sists of a Statement-Type slot and an 
Error-Pattern slot. The Statement- 
Type slot indicates that the plan com- 
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PROUST 


ponent that failed to match the pro¬ 
gram must be an IF statement. The 
Error-Pattern slot has the value 
(IF . WHILE): this indicates that a 
WHILE statement was found when an 
IF statement was expected. These test 
conditions are both met in the 
WHILE-for-IF example, so the action 
part of the rule is activated. The ac¬ 
tion part of this rule consists of a Bug 
slot: the filler of this slot is a descrip¬ 
tion of the bug associated with the 
plan difference. The bug in this 
case is a WHILE-for-IF confusion. 
PROUST’S bug analyses of student 
programs consist of bug descriptions 
such as this. When PROUST presents 
its findings to the student, it takes 
each bug description and generates 
an English-language translation for it 
and, if appropriate, generates data il¬ 
lustrating the presence of the bug. 

Test Results 

PROUST has been tested on large 
numbers of beginners’ programs. We 
assigned a class of novice program¬ 
mers the Rainfall Problem (an elabora¬ 
tion of the Averaging Problem), which 
is shown in figure 8a. 

We modified the Pascal compiler 
our students were using so that it 
would save copies of every syntac¬ 
tically correct program that they com¬ 
piled, This allowed us to examine not 
only the final solution the students 
handed in, but also every inter¬ 
mediate version of their program. 
Since the first versions are likely to be 
the buggiest, this let us test PROUST 
under the most difficult conditions 
possible. 

Figure 8b shows the results of run¬ 
ning PROUST on the Rainfall Problem. 
There are 206 different attempted 
solutions to the Rainfall Problem in 
the test set. Of these, PROUST was 
able to derive a complete understand¬ 
ing of 79 percent of the programs, 
identifying 94 percent of the bugs, a 
percentage far higher than people are 
able to achieve. The chart also in¬ 
dicates that 6 percent of the bugs 
were not recognized and 55 were 
false alarms. Bugs are counted as not 
recognized if they are either misdiag- 


Listing 2: A correct implmentation of the Bad Input Test plan. 

WHILE Val<*0 DO 
BEGIN 

Writeln( Invalid data, please reenter' 

Read( \/ai); 

END; 

IF Val <> 99999 THEN 


(D efI ne-Rul e WHI LE-for-1F 
StatementType IF 

Error-Pattern (IF . WHILE) 

Bug (WHILE-for-fF Confusion (FoundStmt ,*MRet*) 

(Histlnsl ;HistoryNode*))) 


Figure 7: The WHILET£»r-IF bug rule mmked &y PROUST to explain the plan 
difference between the faulty part of the program of figure 1 and the correct 
implementatm of t/ifs part in listing 1. 


(a) 

Write a Pascal program that will prompt the user to input numbers from tiie terminal; 
each input stands for the amount of rainfall in New Haven for a day. Note: Since rainfall 
oannot be negative, the program should reject negative Input. Your program should 
compute the fallowing statistics from this data; 

1, the average rainfall per day 

2, the number of rainy days 

3. the number of valid inputs (excluding any invalid data that might have been read In) 

4. the maximum amount of rain that fell on any one day 

The program should read data until the user types 99999; this is a sentinel value signal¬ 
ing the end of input Do not include the 99999 in the calculations. Assume that if the 
input value is nonnegative, and not equal to 99999, then it is valid input data. 


(b) 


Total number of programs: 

206 


Number of programs with bugs: 

183 

(89 percent) 

Number of programs receiving full analyses: 

161 

(79 percent) 

Total number of bugs: 

570 


Bugs recognized correctly: 

533 

(94 percent) 

Bugs not recognized: 

29 

(6 percent) 

False alarms: 

55 


Number of programs receiving partial analyses: 

35 

(17 percent) 

Total number of bugs: 

191 


Bugs recognized correctly; 

71 

(37 percent) 

Bugs deleted from analysis: 

70 

(37 percent 

Bugs not recognized: 

50 

(26 percent) 

False alarms: 

19 


Number of programs PROUST did not analyze; 

9 

(4 percent) 


Figure 8: [a] The RainfaK Problem was assigned to a class of novice programmers to 
test the effectiveness of PROUST, (fe) Tfits sfiows the results of running PROUST on 
the Riiin/flll Problem. 
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PROUST 


Mac 

Inker 

Re-iitk any fabric ribbon 
AUTOMATICALLY for less 
than Extremely simple 
operation with built-in 
electric motor We have a 
MAC INKER for any printer 
cartridge/spool/harmonica/ 
zip pack. LubricEmt ink safe 
for dot matrix printheads. 
Multicolored inks, uninked 
cartridges available. Ask for 
brochure. Thousands of 
satisfied customers. 

* 54 .»® + 



Switch 

Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors—never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals (or two 
computers) with MAC 
SWITCH. Total satisfaction or 
full refund. 

sgg^oo 



Order toll free 1-800-547-3303 


C&imirater 

Friends 

6415 SW Canyon Cooit 
Suite #10 

Portland, Oregon 97221 
(503) 297-2321 


Ultimately, PROUST 
will be incorporated 
into a programming 
curriculum for students. 


nosed or missed entirely. Bugs are 
counted as false alarms if they are 
either not present in the program or 
if they are present but misdiagnosed. 
Consequently, misdiagnosed bugs are 
counted both as false alarms and as 
not recognized, which inflates the 
total number of diagnosis errors. 

When PROUST fails to understand 
a program completely, its ability to 
recognize bugs deteriorates: 17 per¬ 
cent of the programs were analyzed 
partially. In such cases PROUST 
deleted from its bug descriptions 
those bug analyses that were ques¬ 
tionable, given that the program was 
only partially understood. The bug 
descriptions that remained were fre¬ 
quently wrong, but at least PROUST 
was able to warn the student to take 
the analysis with a grain of salt. The 
remaining 4 percent of the programs 
deviated from PROUST'S expectations 
so drastically it could not analyze 
them at all. In these cases no bug 
report was generated. 

We are not yet sufficiently satisfied 
with PROUST'S accuracy to make it 
generally available to students. The 
false-alarm rate should be lower, and 
the fraction of programs that PROUST 
analyzes completely should be higher. 
When part of a program cannot be 
analyzed, PROUST should try to 
determine why that part of the pro¬ 
gram cannot be analyzed and try to 
account for the unanalyzed code. 
Once this is done we expect PROUST 
to succeed on 80 to 85 percent of the 
programs it analyzes. At that stage we 
will make it available to students on 
line. 

Conclusion 

PROUST is capable of high-quality 
analysis of bugs in novice programs. 


It is almost at the level where it could 
be incorporated into a programming 
curriculum and provide significant 
benefits to students. Here we have 
given a simplified view of how 
PROUST finds bugs. The next step is 
to build an automated programming 
course around PROUST. Such a 
system would not only correct stu¬ 
dents' mistakes but would also sug¬ 
gest additional problems for the stu¬ 
dents to solve to give them practice 
where they need it. m 


AUTHORS' NOTE 

This work was cosponsored by the Person¬ 
nel and Ttaining Research Groups. Psycho¬ 
logical Sciences Division. Office of Naval 
Research, and the Army Research Institute 
for the Behaviorial and Social Sciences, 
under Contract Number N00014-82-K- 
0714, Contract Authority Identification 
Number Nr 154-492. 

Additional papers dealing with bug 
classification, automatic debugging, and 
the cognitive underpinnings of program¬ 
ming can be obtained by writing to the 
following address: Cognition and Pro¬ 
gramming Project. Department of Com¬ 
puter Science. Yale University. POB 2158 
Yale Station. New Haven. CT 06520. 

Special thanks to Greg Kearsley and 
Leszek Izdebski of Courseware Inc. and 
Bret Wallach of Advanced Processing for 
their efforts in developing Micro-PROUST. 
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TIZ 1/2236100 MHZ 
I CP'. OSCILLOSCOPE 


THE ANSWER 
BY ANY MEASURE 


100 MHz scope, counter, timer, 
multimeter: All one integrated system. 


100 MHz dual 
time base scope. 

3.5 ns risetime; 
sweeps from 0,5 s 
to 5 ns/drv; alter¬ 
nate sweep; ±2% 
vertical/horizontal 
accuracy; vert¬ 
ical sensitivity to 
2 mV/div @ 

90 MHz. 


9-dlglt fluores¬ 
cent display. 

Digitally accurate 
readouts accom¬ 
pany the CFTT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 


Dc volts and ac 
coupled true 
RMs volts. Mea¬ 
sured through the 
Ch 1 scope input. 


Gated measure¬ 
ments. Use the 
scope’s Intensified 
marker to measure 
frequency, perbd, 
width and to count 
events within 
specified portions 
of the signal. 


Auto^ ranged, 

auto-averaged 

counter/tfmer. 

R^uency. period, 
width, delay time, 
A-time, plus total¬ 
ize to more than 
8 miltion events 
—with 7 digits 
plus exponent 
displayed. 


Auto-ranged 
DMM. Use floating 
DMM side inputs 
with up to 5000- 
count resolution. 
Gel precise read¬ 
outs of average dc 
and true RMS volt¬ 
age. Measure 
resistance from 
milliohms to 
gtgohms. 



Now make measurements 
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day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit¬ 
erature, through the Tek National 
Marketing Center. Technical per¬ 
sonnel, expert in scope applica¬ 
tions, can answer your questions 
and expedite delivery. Direct 
orders include probes, operating 


manual. 15-day return policy, full 
warranty and worldwide service 
back-up. 

Order toll-free: 
1-800-426-2200 
Extension 57 

In Oregon call collect; 

(503) 627-9000 Ext. 57 
Or write Tektronix, I nc. 

P.O.Box 1700 
Beaverton. OR 97075 


lektronix- 

coMurrre] TO ekcellence 


Copyright ® 1984, Tektronix, Inc Atl rights reserved TTA-324-1. ^U.S Domestic price F O B. Beaverton, Oregon, Price subject to change. 
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ARTIFICIAL INTELLIGENCE 


ARCHITECTURES 

FOR AI 


AS ARTlFICIALrlNTELLIGENCE soft¬ 
ware grows in complexity and as AI 
applications move from laboratories 
to the real world, computational 
throughput and cost are increasingly 
important concerns. 

In general, there are two motives for 
increasing the efficiency of computa¬ 
tions. One is the need to obtain faster 
computation, regardless of cost. This 
may be due to explicit real-time con¬ 
straints or to current methods being 
taxed well beyond the limit of com¬ 
plexity or timely response. The other 
motive seeks to obtain a better cost/ 
performance ratio. Behind both, how¬ 
ever, is usually the imperative of real- 
world market pressures. 

Opportunities for increased efficien¬ 
cy in AI computations exist at every 
level. Improv^ instruction-set designs 
combined with improved Ai language 
semantics allow more powerful com¬ 
piler optimization. Concurrent ma¬ 
chines allow parallel execution of LISP 
and declarative constructs, raising 
issues of and, or. and stream parallelism. 
Custom VLSI (very-large-scale integra¬ 
tion) hardware for current AI perfor¬ 
mance bottlenecks includes devices 
such as hardware unifiers, associative 
memory, and communication hard- 


BY Michael F. Deering 

Hardware and software 
for efficient processing 

ware for coordinating parallel search¬ 
es. Many of these speedups are or¬ 
thogonal and can potentially increase 
performance by several orders of 
magnitude. However, this is not always 
the case; some language optimiza¬ 
tions have a tendency to serialize 
computation, thereby negating the 
gains of parallelism. 

As part of an effort to design a 
massively concurrent architecture for 
AI computation (the Fairchild FAIM-1 
project—see the text box on page 
202), this article examines several 
potential throughput increases and 
their interactions. 

Misconceptions 

There are several misconceptions 
about what needs to be done to im¬ 
prove computational throughput for 
AI. Since most AI programming is 
done in LISP, many researchers 
believe the key is simply to make LISP 
faster. However, this approach ignores 
other, easily obtainable potential 
speedups. 

Other computer scientists see no 
reason to concentrate on anything 
other than the fundamental problem 
of parallelism, an approach that 
presumes a routine solution of a very 


difficult problem: decomposing ar¬ 
bitrary A! computations to effective¬ 
ly use thousands of parallel proces¬ 
sors. A problem with this approach is 
that most programs, even ones with 
a high degree of inherent parallelism, 
almost always have several serial bot¬ 
tlenecks. As an example most parallel 
programs need to gather the result of 
one batch of parallel computations 
for reflection before generating the 
next batch. In many cases, these serial 
processes dominate the running time 
of the entire program, So you cannot 
ignore the issue of how to extract as 
much serial speed as possible from 
languages and machines. Otherwise, 
once you've built an expensive paral¬ 
lel machine hundreds of times faster 
than existing machines, a new com¬ 
piler or microcode might make some 
existing serial machines even faster. 
The machine coded unifier in the 
Crystal AI language, for instance, is 
two orders of magnitude faster than 
the LlSP<oded unifier in the pre- 

Michael F. Deering is a computer samtist with 
ike Computer-hihd Systewjs hMratorg. He 
can be reached through Scklimberqer Pflio 
Alto Researcft, 5340 Hiliview' Ai^., Valo 
Alto. CA 94304. 
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decessor PEARL AI language (see ref¬ 
erence 3), 

Software Improvements 

One way to improve AI language im¬ 
plementations would be to compile 
the language directly to machine 
code. Most AI "languages" are not 
computer languages but packages of 
routines on top of an existing lan¬ 
guage, usually LISP, While this is a 
great way of rapidly prototyping a lan¬ 
guage and results in considerable sav¬ 
ings in development costs over a tra¬ 
ditional full compiler, it does not lead 
to very efficient implementations. If 
increasing the speed of AI applica¬ 
tions leads to the extreme of build¬ 
ing custom parallel processors, it is 
silly not to compile AI languages 
directly onto these processors. There 
is a large body of computer science 
knowledge on compilation that can 
be brought to bear, and great poten¬ 
tial for performance increases. (Con¬ 
sider the 100-times plus speed differ¬ 
ence between most LISP-based Pro¬ 
log interpreters and Warren's DEC-20 
Prolog compiler—see reference 17.) 

Make sure that the language is com¬ 
pilable. Because most AI languages 
have been interpreted, issues of com- 
pilability generally have not been 
thought through. Language features 
that seemed efficient in an interpreted 
environment may be very slow when 
compiled, if they are compilable at all. 


A proper choice of features in light of 
a compiled environment leads to 
more efficient program execution. 

Another problem with many AI lan¬ 
guages is the lack of general tools to 
support common applications. While 
it can be argued that this allows users 
to write their own customized tools 
(which may be very efficient), most 
users will do a much worse job than 
the language implementor could. For 
example, PEARL did not directly sup¬ 
port any particular theorem-proving 
or search system (such as forward and 
backward chaining), leaving users to 
their own devices. But the MRS sys¬ 
tem (reference 11), while providing a 
convenient meta-level control for 
users to write their own search sys¬ 
tems, also provides a range of built- 
in search strategies, from backward 
chaining to full-resolution theorem 
proving. An extensive library of well- 
written routines of general use speeds 
the operation of typical user pro¬ 
grams (not to mention their devel¬ 
opment). 

Hardware Considerations 

It is often claimed that conventional 
computer instruction sets are not well 
suited for AI software, but there have 
been few attempts to quantify the 
reasons why. For older-generatlon 
machines, you can easily point to 
severe address-space limitations and 
the lack of flexible pointer- 


manipulation facilities (reference 6). 
But what of the new, modern 
machines, such as the DEC VAX, 
Motorola 68000, National Semi¬ 
conductor 16000, and various RISC 
(reduced instruction set computer) 
machines—how do they compare with 
the custom LISP machines (references 
13 and 15)? 1b obtain insights into 
instruction-set design, I examined 
several LISP systems and the fine 
details of their implementation 
(reference 5). 1 learned, among other 
things, that it is very important to 
identify how rich an environment you 
wish to support. For example, con¬ 
trary to many people's expectations, 
on a large application program Franz 
LISP (reference 8) on a DEC VAX-11/ 
780 was not significantly slower than 
Zetalisp on a Symbolics 3600. The dif¬ 
ference was that nearly all type- 
checking and generic-function 
capabilities were either turned off (by 
the programmer) or missing in Franz 
LISP, where the overall environment 
was much poorer. Assuming that such 
features are not frills, 1 also examined 
the expense of providing them on dif¬ 
ferent architectures. 

Flexible LISP processing depends 
on dynamic type checking and 
generic operations. Associating the 
data type directly with the data ob¬ 
ject means that the data type will 
always be at hand during processing, 
and this is the reason that tagged 
memory architectures are well suited 
to LISP processing. Because of this 
association, the speed of various pro¬ 
cessors on the generic LISP task 
depends on how fast the processors 
can effectively emulate a tagged- 
memory architecture. 

I performed a number of experi¬ 
ments to compare LISP systems on 
different processor instruction sets. As 
a representative sample, table 1 
shows the timing results for a simple 
aggregate function incorporating 
some of the most common LISP 
primitives—CAR, CDR, plus, and 
function call/return. 

More extensive benchmarks have 
borne out roughly the same speed 
ratios. Not unexpectedly, the variance 

{continued^ 


Tbbfe 1: The timing results of the aggregate function too for three LISP 
implementations on six different processors. 


LISPs vs. Processors on 
(defun foo{x)(+{car x)(cdr x))) 


Machine 

Zetalisp 

Franz LISP 

PSL 

VAX 

53.8 /iS 

13,9 

5.6 

68000 

65.2 /iS 

43,6 

6.8 

68010 

68.6 fis 

43.6 ^ 

10.6 

68020 

16.1 fiB 

19.9 ju,s 

3.1 

MIT CADR 

19,0 /iS 

n/a 

n^a 

3600 

6,4 

n/a 

n/a 


194 BYTE - APRIL 1985 

















Anything Better Would 
k Havejo Be Magic 


Pfs: FILE dBASE HI RBASF 


Dcvicl f Emclehi:y' 


. . . Easier than a 
File Manager and 
more Powerful 
than a DBMS! 


Acce-ss Time (Seconds| 




Man. # of Fields 


User Security 


Compare INFORMA 


LJscr*Oriented — Menu-driven no complex commands to learn or remember; only two finger 
typing skills needed; in forma lion retrieval and change procedures can be mastered in less than 
20 minutes. Create applications and complex reports by ’'painting'" what you wish to see on the 
screen. 

Powerful — Create a simple contact name file in minutes or a complex point of sale inventory 
nianagemenl database in just days. In a com par iso ii study done by Galloway Partnership of St. 
Lonis, Missouri, a functional, online^ order entry/inventory management system was created 
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Listing 1: MC680I0 assemblyAangmge code for the LISP /uttcdow CAR. The 
code in bom can be replaced bg enhancements to the instruction set to decrease 
the code's execution time. 


Zetalisp car for 63010 

ifo take the car we do a few lines of in line code and 
:then index jump to a subroutine. {Space for time.) 

Jhe cons ck\ to take the car of is assumed in aO. 

[dispatch to CAR subr based upon the tag in upper bits of aO 


4 

movel aO.dS 

[put a copy of the arg Into d2 

24 

Isll 

#8,d2 

[first 8 of: shift copy over by 9 bits 

10 

Isll 

#1,d2 

[last 1 of: shift copy over by 9 bits 

14 

andl 

#Ox1FO,cl2 

[and off nor> tag (shifted over) 

4 

movel 

d2,a2 

[need tag in A reg for dispatch 

18 

jsr 

CAR(a2) 

[branch to car table indexed by type 


:At return, the car of the object ts in a2 


[The CAR subroutine. 

CAR + DTP-CONS: ;CAR procedure entry point 


;for nornal cons cell. 

,We wiif arrive here if the argument passed to car was of type 
[“pointer to cons cell ! Other objects passed to car - > error 


;follow the point to the car 


4 

moveal 

a0,d2 

[put a copy of the arg Into d2 

14 

andl #0xFFFFFF,d2 

:and off tag 

4 

moveal 

cf2,a2 

;put d2 into an address register 

12 

moveaf 

(a2).a2 

[follow the car pointer. 


[dispatch to TRANSPORT subr based upon the tag 
; in the upper bits of b2 


4 move! a2,d2 ;put a copy Into d2 

24 Isll #8,d2 [first 8 of: shift copy over by 9 bits 

[a?/if[wue4) 


exceeded 50 percent. Slight modifica¬ 
tions of the compilers or Instruction 
sets produced similarly large changes 
in the speeds. 

Existing Franz LISP and PSL (refer¬ 
ence 12) compilers for the DEC VAX 
and Motorola 68000 were used to 
compile too. Type checking was 
turned off to obtain the fastest 
speeds. (Both PSL and Franz LISP 
were told not to verify that the argu¬ 
ments of -H were small integers; Franz 
LISP did and PSL did not check for 
numeric overflow.) The timing figures 
were generated by examination of the 
assembly code produced and some 
actual machine timings. The timings 
of Zetalisp for the 3600 and CADR 
were taken by running existing sys¬ 
tems. Zetalisp-like operations for the 
DEC VAX and Motorola 68000s were 
hand-coded, and the timings were 
produced in the same way as those 
for PSL and Franz LISP. The 68000 
and 68010 were lOMHz, ncnwait-state 
machines. The 68000 used 24-bit ad¬ 
dresses, leaving the upper 8 data bits 
free for tag values. The 68010 used 
32-bit addresses and required 
removal of the tag bits with an AND 
operation before addresses could be 
used. The 68020 timings are 
estimates based upon the best "cache 
case" timings in the 68020 data book 
and are not as accurate as the timings 
for the other machines. The 68020 is 
assumed to be running at 16 MHz 
with an external 16K-byte memory 
cache and memory-management unit 
(MMU), giving a memory-access time 
of 185 nanoseconds. (The 68020 has 
an additional small instruction cache 
on board.) 

Other experiments examined the ar¬ 
chitectural requirements for fast com¬ 
putation of some A) operations not 
directly supported by LISP, in par¬ 
ticular unification and associative 
search. When A1 languages are fully 
compiled, these two functions often 
become the computational bottle¬ 
necks. For traditional microprocessor 
instruction sets, the requirements of 
these operations turned out to be the 
same as for LISP primitives: fast 
simulation of tagged architectures. 
More specifically, the instructions and 
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capabilities that would make a con¬ 
ventional microprocessor better 
suited for LiSP (along with Prolog, 
Krypton, MRS, PEARL, etc.) are 

• "Extract bit field and dispatch”: an 
instruction to extract a sequence of 
bits from an operand, then add these 
bits to a dispatch table address, and 
jump indirect. This is necessary for 
rapid handling of tag values in generic 
operations, type checking, and for 
helping with unification. 

• "Extract two bit fields, concatenate, 
and dispatch”: an instruction for 
dispatching on the context of two 
operands (needed for the same 
reason as the one-argument version). 

• The memory address system of the 
processor should ignore the upper 
address bits of data addresses that 
are not otherwise in use. This allows 
the wasted space in 3 2-bit pointers to 
be used as a tag field. 

In the Zetalisp-like code, more than 
30 percent of the time on the 68000s 
was spent in emulating the bit-field 
dispatch instructions. Stripping off the 
tag bits accounted for approximately 
another 10 percent. It is therefore 
estimated that if the existing micro¬ 
processors had hardware support for 
these features, full type-checking 
LISPs (like Zetalisp) could run almost 
twice as fast. These percentages come 
from hand-implementing several Zeta¬ 
lisp primitives on current micropro¬ 
cessors. As an example, listing 1 
shows the 68010 assembly language 
code for CAR. The number of pro¬ 
cessor clock cycles per instruction is 
shown in the left-hand column. The 
boxed code can be replaced by a 
single instruction (see listing 2). 

Listing 2 shows CAR for the 68010 
recoded, assuming two architectural 
refinements. First, assume that the up¬ 
per 7 bits of all addresses are ignor^ 
by the virtual-memory system. Sec¬ 
ond, assume one additional instruc¬ 
tion, "extract bit field and dispatch.” 
This instruction takes the bit field out 
of the second argument, as specified 
by the first argument (format: 
<#starting-bit, field-width >). adds it 
to the third argument (the jump-table 

[continued] 


10 

Isll 

#1,d2 

ilast 1 of: shift copy over by 9 bits 

14 

andl 

#0x1 FO,d2 

;and off non-tag (shifted over) 

4 

movel 

d2.a3 

;need tag in A-reg for dispatch 

10 

imp 

TRANSPORT{a3) ; branch to car table 


:indexed by type. 

;The reason for this jump is to check 
;for possible invisible pointers, unbound, etc. 


TRANSPORT + NORMAL: :]ump entry point for normal 
;cons cell contents 

8 rts ;We're afl done, return 


182 clocks, 10MHz ^18.2^s 


Ltsting 2: The modified I code, incorporating architectural refinements to 
the processor’s instruction set 

;Now the car routine is recoded using the new instructions; 

:index jump to a subroutina 

;dispatch to CAR subr based upon the tag in upper bits of aO 

22 extract-dispatch <#26,#6>,aO,CAR 
;The CAR subroutine. 

CAR + CTP-CONS: ;CAR procedure entry point for 
; normal cons cell. 

:fDllow the pointer to the car 

12 moveal {a0),a2 ;the upper 6 bits of aO are ignored, 

:dispatch to TRANSPORT subr based upon the tag 
:in the upper bits of a2 

22 extract-di spatch < #26, #6 > ,a2, D tS PAID H 

TRANSPORT + NORMAL: ;jump entry point for normal 
icons cell contents 

S rts ;We're all done, return 

64 clocks, @ 10MHz =6.4^s, 2.8 times faster 
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base address), and indirectly jumps 
through this address. (The 68020 has 
a fast bit-field extraction instruction. 
This accounts for much of its in¬ 
creased speed over the older 68000 
on the LISP task in table 1.) 

For new, fully custom machine de¬ 
signs that are tailored specifically for 
Al, such features can all be built in, 


With a tagged architecture, many 
generic operations, such as add, do 
not need to be dispatch subroutine 
calls. Rather, the processor can ex¬ 
amine the tags of the arguments to an 
add instruction and, if they are sim¬ 
ple integers, directly perform the add. 
if the arguments are of a more exotic 
numeric type, the processor can 


mm 


P LATTICE WORKS 

GSS SELECTS LATTICE 
FOR GRAJPHICS SOFTWARE 


Graphic Software Systems (G8S) and 
Lattice, Inc. recently joined forces to 
offer VDI & GKS graphics, based on the 
emerging AUSI standard, for the C lan¬ 
guage. As a reault. Lattice la market¬ 
ing graphics-based software that takes 
fun advantage of the capabilities of 
personal computers. 

According to Lattice President 
David A. Gchmltt, "this coupling will 


allow the direct application of creative 
Ideas without the constraints of many 
large-scale systems. Software develop¬ 
ment firms oan develop graphics pro¬ 
grams faster and at less cost" 

The two companies also agreed to a 
continued sharing of technology 
which win support the development of 
standardised graphics software and 
ease the distrihution of products. 


LATTICE UlSrVEILS 
FOUR PRODUCTS 

Lattice has announced the avail¬ 
ability of four new software products 
for MS-DOS environments: 

C-SPRITE is a software tool that sim¬ 
plifies debugging of programs written 
In Lattice C or assembly language. 
Cost: $176 per copy. 

LMK is an Automated Product Gen¬ 
eration Utility {Umx "MAKE") that 
enhances productivity and relieves 
the tedium of rebuilding complex soft¬ 
ware systems or documents. Cost: |195 
per copy. 

The TEXT MANAGEMENT UTILITY 
PACKAGE Includes utilities to search 
a set of files for simple or complicated 
patterns, to see the exact minimal dif¬ 
ferences between two text files, and to 
modify one or more text files automat¬ 
ically. Cost: fl20 per copy, 

CVUE is a full screen text editor 
that supports all normal screen editor 
functions and Includes a configura¬ 
tion program to define tab stop posi¬ 
tions, horizontal scrolling and edit 
commands. Cost: $100 per copy. 

For complete information on these 
new products, contact Lattice. 


LATTICE C NAMED 
‘BEST OF 1984’ 

The Lattice C compiler has been 
rated Best of 1984' by PC Magas ine. 
According to columnist Peter Morton* 
"The Lattice C compiler is quite good 
. . . and in my opinion noticeably bet¬ 
ter than any of its competitors. Lattice 
C generates code that is quite compact 
and fast running; the closest competi¬ 
tor in my tests generated code that 
was about 10 to IB percent bulkier," 

ASK ABOUT OUR “TRADE 
UP TO LATTICE C POLICY” 

After purchase, return registration cards 
for free subscription to the Lattice 
Works** newsletter and important informal 
tion about the Lattice Users Group 


Lattice, Inc. 

R 0. Box 3072 
Glen Ellyn, IL 60138 
(312) 858-7950 
TWX 910-291-2190 


generate a software interrupt to an 
appropriate routine. Further, for such 
designs it is very helpful to have a 
"smart" memory subsystem capable 
of rapidly chasing down indirect 
pointers as on the DEC PDP-10 and 
the custom LiSP machines. Additional 
customization of an Ai instruction-set 
design generally falls into the 
category of complete, attached co¬ 
processors rather than just additional 
instructions. This tactic has already 
been taken by many microprocessors 
whose floating-point instructions are 
handled by what could be viewed as 
attached coprocessors. The specific 
categories of important attached co¬ 
processors include pipelined unifiers, 
associative-memory subsystems, mul¬ 
tiprocessor communication packet 
switchers, and special signai-pro- 
cessing chips for vision and speech. 

Studies of a custom instruction set 
for the FAlM-1 machine indicate that 
not only can a single processor be de¬ 
signed that is memory-bound by 
DRAM (dynamic random-access read/ 
write memory) access delays but that 
this is the case even when a large 
cache is employed. This is an impor¬ 
tant fact. It means that parallel 
machines sharing a single large com¬ 
mon memory are a bad idea because 
there isn’t enough memory band¬ 
width to go around. 

Parallelism; The Great Hope 

Ttaditional views cite concurrency as 
a great method of obtaining increased 
computational power. In practice, 
however, designers continue to con¬ 
centrate on making faster and faster 
single-processor machines. Now that 
hard technological limits have been 
reached for serial processors, paral¬ 
lelism has become recognized as 
perhaps the only hope for further per¬ 
formance increases. Unfortunately, 
concurrency is not free—it brings new 
systems organization problems to the 
fore. 

The first conceptual problem with 
parallelism is the confusion between 
multiprocessing and multiprocessors. There 
are algorithms that very elegantly ex¬ 
press a set of cooperating processes 

{wntimed] 
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dbJ/ISlA 


The first DBMS designed 
exclusively for the C language* 


PREFERRED over ISAM and file uiHities 
POWER like a mainframe DBMS 
PRICED like a microcomputer uLility 
PORTABILITY like only C provides 


FEATURES INCLUDE; 


• Written In C. for C. 

• Maximum data efficiency using the | 
network database model. 

• Virtual memory disk accessing 

• Fast B‘-tree indexing method. 

• Multiple key records-ony or all dato | 
fields may be keys. 

• ROYALTY FREE RUNTIME. 

• SOURCE CODE INCLUDED. 

• Three month extended applications | 
support included. 


FREE OFFER 


MENTION THIS AD and choose any one of | 
the following C foots froro Latlice at no 
additional charge^ when you order 
db VISTA 

m Lattice C Coimpiler 
m C-Sprite Progrom Debugger 
m Lattice Window Manager 

• Curses Unix-compotible Screen 
Manager (source code included) 

• Panel Forms Manoger 

• CVUE Screen Editor 

db VISTA with source code: $495 

db VISTA without source code: $395 | 

OR 

COMPLETE C Development package 
including: 

db VISTA, Lattice C compiler, 

C-Sprite, CVUE. & Curses 
A $1520.00 value for only $895.00 

db VISTA availabfe for PC-DOS/MS-DOS. 
tor most popufar C compileriii including Lattire.l 
DeSmet, Compiiier hrnovalions. AZTEC. Atso| 
available for most Unix systems and CTOS. 

RtIMk 

CORPDRATtaNl 
11717 Rainier Avor^ue Sou th 
Seattle, WA95178 
206 / 772-1515 

CALL TOLL-FREE 
1 ^ 00 ^ 4 . 3-3313 
at the lone: 700-992 
ask for Jim 


MONEY BACK GUARANTEE 
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(e.g., writers and readers), but these 
same algorithms have little or no in¬ 
herent parallelism that can be ex¬ 
ploited by parallel computers, lust 
because an algorithm can be ex¬ 
pressed in concurrent terms is no 
guarantee that, when run on many 
parallel processors, it will run 
significantly faster than as separate 
processes on a single sequential 
machine. 

The true measure of parallelism is 
how much faster a given program will 
run on n simple parallel processors 
compared to how fast it would run on 
a single simple processor and for 
what ranges of n this is valid. The best 
you can hope for in principle is a fac¬ 
tor of n speedup, but in practice this 
is rarely reached {due to overhead 
and communication contention). The 
maximum amount of speedup at¬ 
tained for a given program using any 
number of parallel processors in¬ 
dicates the inherent parallelism of 
that program. Unfortunately for most 
existing programs written in tradi¬ 
tional computer languages, the max¬ 
imum parallelism seems to be about 
a four-times speedup (reference 10). 
This surprisingly low number is due 
to the style of programming enforced 
by the traditional languages. There 
are special-purpose exceptions to this 
rule and the hope is that nontradi- 
tional parallel languages will en¬ 
courage more concurrent algorithms. 
Compilers for parallel machines can 
take advantage of techniques such as 
and, or and stream parallelism if A1 
languages support the concurrent 
control structures that give rise to 
them. But the jury is still out as to the 
amount of speedup such techniques 
can deliver. 

Another problem in parallelism is 
failure to take the entire systems con¬ 
text into account. Before building a 
parallel machine, you must not only 
simulate the machine but determine 
how to write large programs for it. 
This reveals potential flaws in the 
machine before commencing with 
time-consuming hardware develop¬ 
ment. The simulation must properly 
take scheduling and technologically 
realistic hardware-communication 


overhead into account or the timings 
produced will have little or no connec¬ 
tion to reality. 

Good examples of software systems 
that have not taken realistic hardware 
considerations into account are some 
of the parallel LISPs that have been 
proposed (reference 9). These pro¬ 
posals point out places in LISP-like 
processing where multiple processors 
could be exploited, but they do not 
analyze the overheads incurred. They 
usually assume that multiple pro¬ 
cessors share a single large main 
memory where CONS cells and other 
LISP objects are being stored. This is 
the equivalent of assuming that 
memory is infinitely fast, which is just 
as unrealistic as assuming that pro¬ 
cessors are infinitely fast. The prob¬ 
lem is that with current technology a 
single well-designed LISP processor 
could run faster than current mass- 
memory technology could service it. 
Adding processors would thus not 
result in any increase in through¬ 
put. 

There are several reasons why 
designers of parallel LISPs may have 
missed this fact. Perhaps one is that 
current 68000 LISPs are not memory- 
bound. Another is the potential use 
of caches to reduce the required 
memory bandwidth to each pro¬ 
cessor, However, even with caching, 
the number of processors that can be 
added is not unlimited: a 90 percent 
hit-rate cache would accommodate 
only 10 processors. 

What about the thousand-processor 
architectures envisioned? Experimen¬ 
tal data shows that a single processor 
can run significantly faster than mem¬ 
ory can service it: You must employ 
a cache just to keep a single pro¬ 
cessor running full tilt. The lesson is 
that processors are still much faster 
than memories, and any sharing of 
data between multiple processors 
(beyond a few) must be done with 
special communication channels. In 
other words, MIMD (multiple instruc¬ 
tion, multiple data) machines with a 
single shared memory are a bad 
parallel architecture. This has impor¬ 
tant implications for some A1 
paradigms, such as Blackboard sys- 
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terns and Production systems that (in 
their current form) rely on memory for 
communication between tasks. 

This is not to say that there are no 
opportunities for spreading LlSP-Iike 
processing across hundreds of pro¬ 
cessors. There are many techniques 
other than a single shared-memory 
system for connecting processors. 
More realistic areas of research in¬ 
clude the spreading of parallel in¬ 
ference computation via techniques 
of and. or, and stream parallelism. The 
point is that all of these techniques 
incur some overhead and you cannot 
simply solve the paraIlel<omputatlon 
problem by saying that arguments to 
functions should be evaluated in 
parallel. You must first study hardware 
technology to determine at what grain 
sizes parallelism is feasible and then 
figure out how to make Al-language 
compilers decompose programs into 
the appropriate-size pieces. 

Custom VLSI 

One of the principal hopes for more 
efficient future computation is the use 
of custom VLSI hardware to ac¬ 
celerate particular functions. The ideal 
functions for silicon implementation 
should be current bottlenecks in Al 
systems and generic to many A! tasks. 
Four of the most important classes of 


operations that fit this description are 
symbolic matching of abstract objects, 
semantic associative memory, paral¬ 
lel-processor communication, and 
signal-to-symbol processing. 

Matching and Fetching 

Matcf\ing two objects is a general and 
pervasive operation. Most Al lan¬ 
guages define one or more rmtcfi func¬ 
tions on their structured data types 
(such as frames). Some of these 
match functions are very ad hoc (thus 
supposedly flexible), but others are 
subsets or supersets of unification. If 
significant support for matching is to 
be provided in hardware, the match 
function must have well-defined 
semantics. 

Al-language objects can be com¬ 
plexly structured and used to repre¬ 
sent semantic knowledge. The objects 
can contain embedded pattern- 
matching variables that are given 
bindings as a side effect of the match 
operation. Thus the matching of these 
objects is complex. Tb give the flavor 
of the matching process. I'll present 
a short description of the unification 
matching function. (For a more exact 
description, see any good description 
of the Prolog language.) Matching is 
best described by recursively defining 
the semantics of the match operation: 


1. If the two objects to be matched 
are structured (nonscalar) objects, 
recursively match their subcom¬ 
ponents (or "slots"). The two objects 
are said to match if and only if all 
pairs of slots match. Otherwise, the 
objects do not match, and any side ef¬ 
fects of the matching process must be 
undone 

2. If the two objects to be matched 
are scalar objects (integers, floating¬ 
point numbers, atoms, symbols, char¬ 
acters, etc.), then the match function 
reduces to simple equality. 

3. if one of the two objects to be 
matched is a pattern-matching vari¬ 
able. the match operation must check 
the variable's binding state. If the 
variable already has been bound to 
a value, the match operation con¬ 
tinues using the value in place of the 
variable, if the variable has no current 
binding, it is bound to the value of the 
object against which it was being 
matched, and the match succeeds. 

4. if both of the objects to be 
matched are unbound pattern¬ 
matching variables, then one is bound 
to the other as a placeholder for 
possible future bindings. If either 
variable is later bound to a '‘real” 
value, then both variables will be 
bound to this value. 
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sider the difference professionals can make. 
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The match operation produces a 
binary result: Did the two objects 
match successfully or not? Successful 
matches produce the bindings of 
pattern-matching variables necessary 
to make the two objects identical in 
as general a way as possible. 

Many A1 languages augment this 
match operation with checks for cir¬ 
cularity in the list structure (the "oc- 
cure check'1, segment matches 
(similar to SnoboFs). and the matching 
of sets and bags. 

When a match function is applied 


to a database of objects, the opera¬ 
tion is called fetching. In this case 
matching becomes the inner loop 
operation, and this is a context in 
which matching should be optimized. 
An ideal solution would integrate 
matching circuitry with memory cir¬ 
cuitry so that fetching would become 
a memory access of a content- 
addressable memory (CAM). The 
choice of match function is criticaL Tb 
obtain reasonable memory densities, 
the relative silicon area of match cir¬ 
cuitry cannot overwhelm that of the 


memory circuitry. Unfortunately, full 
unification and more complex match 
functions require too much circuitry 
to be built into memory cells. But if 
a formal subset of unification could 
be built in, then the CAM could act 
as a prefilter function for unification. 
The primary source of unification 
complexity is the maintenance of the 
binding environment. The matdn func¬ 
tion of mock unification resembles full 
unification except that all variables are 
treated as "don't cares ' and no bind- 


FAIM-l Project Overview 


O ur goal is to produce a higfi-per- 
fomance symbolic multiprocessor. ICX) 
or more times faster than current 
machines in common use |e.g., the DEC 
VAX-11/780) to meet the voracious 
computational demands of future arti- 
fic ia l-intel 1 i ge nee appi i cations. 

The FAIM-l (Fairchild Artificial In¬ 
telligence Machine) is a multiprocessor 
system consisting of a number of iden¬ 
tical processing elements called hec- 
tagons interconnected by a communica- 
tion network. Each hectagon is a com¬ 
plete computer capable of sequentially 
executing a compiled program that is 
stored in its local memory. Heaagons 
communicate with each other via mes¬ 
sages that are sent through communi¬ 
cation ports. A hectagon has six ports 
that may be active concurrently 
The FAlM-l architecture permits the 
connection of arbitrary numbers of 
hectagon processing elements in a 
hexagonal-mesh topology. The ensem¬ 
ble of heaagons is capable of exploit¬ 
ing very large levels of concurrent 
multiprocessing and as such should 
provide an extremely attraaive target 
machine for future concurrent AI ap¬ 
plications due to its performance. 
Moreover, each individual hertagon is 
itself a concurrent processor com¬ 
posed of six modular sybsystems, each 
of which provides an important level 
of support for symbolic computation. 

A hectagon is composed of six self- 
timed subsystems named FRISC, 
SRAM. ISM, CxAM, SPUN, and Post 
Office Three of these subsystems flSM, 
CxAM. and SRAM) are specialized 


memory systems that provide 'in¬ 
telligent" storage, while the other 
systems support inter-hectagon com¬ 
munication (Post Office), processing 
(FRISC), and unification (SPUN). 

FRISC: The ‘ fanaticaliy reduced in¬ 
struction set computer" component of 
the heaagon corresponds to the cen¬ 
tral processing unit in a conventional 
computer. It is a stack-oriented ma¬ 
chine with a 20-blt word composed of 
a 16-bit data field and 4-bit tag field, 
'feg bits and associated tag-handling 
hardware support generic operations 
SRAM: The FRISC views most data 
structures as objects: a conventional 
memory with a small finite-state ma¬ 
chine attached to it (colleaiveiy called 
the SRAM) provides an objea-oriented 
memory system for the FRISC For ex¬ 
ample. using the data tag bits the 
SRAM can chase a pointer chain to 
retrieve an object requested by the 
FRiSC. 

ISM: The “instruaion stream memory" 
subsystem delivers instruaions to the 
processor at high speed. Thus, the nor¬ 
mal address calculation activities that 
have traditionally been the processor's 
responsibility are the fSM's job. 
CxAM: The ‘context-addressable 
memory” subsystem provides direa 
hardware support for important pat¬ 
tern-matching funaions inherent in 
symbolic programs. The structure of 
both entries and queries in the CxAM 
is an Sexpression, Therefore, each slot 
can either be a struaure or an atom. 
Atoms can be symbols, numbers, vari¬ 


ables. or cares. The CxAM re- 
spends to four commands: Find Match. 
Give Match, Delete Structure, and Add 
Struaure. The CxAM manages its own 
free space and removes garbage auto¬ 
matically. 

SPUN: The "streamed pipeline unifier” 
supplies direa hardware support for 
logic programming. The CxAM finds 
the next rule or set of rules to be tried 
but does not perform full unification 
since its match funaion does not con¬ 
sider variable bindings. The SPUN unit 
takes the query and the streamed set 
of matched struaures. deteas which 
variables still need to be matched, 
fetches the binding in the current con¬ 
text from the SRAM, and completes 
the unification. This may entail binding 
a variable, in which case the SPUN unit 
must post this binding back in the 
SRAM. More complex struaure manip¬ 
ulation requires the SPUN to interrupt 
the FRISC for services. 

Post Office: Heaagons communicate 
by sending messages to each other; it 
is the duty of the Post Office to pro¬ 
vide autonomous communication sup¬ 
port for its hectagon, if a message's 
destination is not one of the sender s 
six neighboring hectagons. the Post Of¬ 
fice will route the message to its 
destination by sending the message to 
a neighbor that Is generally in the direc¬ 
tion of the destination. 

Conceptually, messages may be of 
arbitrary length. In faa, each message 
is broken up and sent as a sequence 
of fixed-length packets. 
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LIGHTNING ONE: The standard by 
which other 16 bit boards are judged. 

The LIGHTNING ONE offers msth processing ca¬ 
pabilities only available on large mainframes pre¬ 
viously. ■ Up to lOMHz operation ■ 8MHz 8087 
option ■ Optional 8089 coprocessor 

PRICES start at $425.00 8086/87 (SMHz) $900.00 
.8086 Cl OMHz) $625.00 


COLOR MAGIC: IBM-PC compatible 
SlOO BUS graphics board. 

Gives your 16 bii SlOO BUS system IBM-PC com¬ 
patibility. ■ RGB and composite outputs ■ IBM PC 
keyboard port ■ AH IBM-PC display modes plus 
two higher resolution modes 

PRICE . . 16K - $S9S.OO 32K ~ $695.00 


THUNDER 186: Single board 16 bit 
microprocessor offers lOMHz 8086 
performance. 

THUNDER requires no other support boards. 

■ 256K RAM ■ FDC controller ■ 2 Serial ports 

■ Parallel printer port ■ Concurrent DOS is 
included 

PRICE . $1595.00 


MEGARAM: High performance high 
density Dynamic RAM. 

Offers cost effective memory expansion in IG bit 
systems, ■ No wait states with 8086's up to lOMHz 
■ Only one wait state with 6MHz 80286 ■ Up to two 
MegaBytes of memory 

PRICE , 256K — $595.00 512K — $1095.00 

1024K - $1995.00 .2048K- $3295.00 


LIGHTNING 286; Highest performance 
processor available on the SlOO BUS. 

This 6MHz 80286 offers performance equivalent to 
a 14 MHz 8086. M 5 times IBM-PC performance 
■ 16 Mbyte physical memory space ■ 1 Giga 
byte virtual address space 
PRICE 80286 - $1095.00 80286/287 — $1649.00 




NEW PRODUCTS! 


■ WINCHESTER/FLOPPY 
CONTROLLER 

Controls both floppy drive and 
Winchestei drives hom one board. 

Save slots and money. Features include; 
error correction, 16 head control, 
mixed S'A and floppy drives. 

The price is less than one popular 
manufacturer charges for a floppy only 
controUer, PRICE $649.00 

■ MEMORY DISK 

I/O mapped memory drive expandable 
^ to 16 Mbytes by cascading boards. 

Each board may contain up to 2 Mbytes 
and may be battery protected. Parity is 
included to insure corrupted data does 
not go undetected. The board is em 
tirely COMPUPRO software compatible. 

PRICE_ Z MBYTES.$2595.00 

Dealer inquiries 


Computer Systems . . . 

LOMAS DATA PRODUCTS offers a full line of single 
and mulh-user computer systems, inciuding-systems 
compatible with the IBM-PC and PC-AT. If you have 
a requirement for a high performance 16 bit 
computer system and require IBM-PC compatibility 
caU LOMAS DATA PRODUCTS, die only supplier of 
SlOO BUS PC compalibles. 


LOMAS DATA PRODUCTS, INC. 

66 Hopkinton Road, Westboro, MA 0158] 

Tel: (617) 366-6434 □ Telex' 4996272 

For orders oufside the U S ,, co/3(ac( our deaJers. 

□ Australia - LAMRON PTY. LTD,, (03 808-3B6R 
n England - FULCRUM 0631B28763. RATIONAL 
SYSTEMS 0908-613209 or 0908-611349. 


Prices and specilications are subject to change. 


«CP/M-8fi snJ CQtJCtIfiliBNT DOS' a/e (rs(#t7mai- 

jResrea/rh 

DOS iS fi tTQQGiThii'k of Mioiosott. 

>^**Lightrting Om ftodxictx, inr 

^***PC-DOS a UadGmaik oflBM. 
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ing list is formed. In terms of the 
definition given above, steps 3 and 4 
would be replaced with null opera¬ 
tions—variables are just treated as 
■'always match” objects. Mock unifica¬ 
tion is the most powerful subset of 
unification that is state-free. Therefore 
mock unification is a suitable can¬ 
didate for integration into VLSI mem¬ 
ory. Associative-memory systems that 
utilize mock unification as their match 
function are called CxAMs: context- 
addressable memories. 

From a hardware point of view, de¬ 
signing associative-memory architec¬ 
tures involves a resource trade-off 
between processing and memory: 
The more hardware devoted to 
"matching;' the more data that can be 
examined in parallel, leading to faster 



Figure I: A ^rap^i 0 / the range of bit 
and search-power densities for a CxAM 
design. 


search time per bit of storage. But 
conversely the more matching hard¬ 
ware there is, the smaller the amount 
of hardware that can be devoted to 
data memory and the lower the den¬ 
sity of the associative memory. The 
data-path bandwidth of the match 
hardware is also a factor in making 
these trade-offs. Therefore associa¬ 
tive memories can be rated by their 
storage density (bits stored per unit 
of silicon area) and search throughput 
(bits searched per unit of time per unit 
of silicon area), 

I examined two classes of associa¬ 
tive memory in which the match func¬ 
tion is mock unification. One inte¬ 
grated the matching circuitry with 
memory circuitry, the other was hash- 
based. Hashing was considered 


MINIMUM SYSTEM CONFIGURATION (BITS) 

lOOM 

lOM 

IM 




HASH BASED CxAM 

lOOK 



lOK 


SEARCH BASED CxAM 

IK 


i. 1 1 1 



4 B 12 16 

K BITS/mm2 


Figure 2: T^i^ minimum-usable-siw 
system for use wftfi the hashing CxAM. 
NiJte that the minimum is too large for 
some applications. 


because in many applications in the 
past software hashing has dominated 
CAM technology (reference 7). In 
more detail the two classes are 

L Brute-force search: The contents of 
a memory are exhaustively searched 
by some number of parallel match 
units. For this class of search a custom 
VLSI mock-unification-memory archi¬ 
tecture was designed, 

2. Hashing: Objects to be fetched are 
hashed and then the collision list is 
serially searched by a match unit, A 
proposed VLSI implementation of 
PEARLS hashing scheme (called the 
HCP, or hash coprocessor) served as 
an embodiment of hash-based 
searching. In this system the bit 
storage is conventional DRAM. 

Figures 1 and 2 present graphs of 
CxAM design-space trade-offs. Figure 
I displays the range of bit and search- 
power densities. The hash-based 
CxAM has a single operating point 
because the fetch time is essentially 
independent of memory size, as is the 
density The search-based CxAM has 
a variable range because one can vary 
the relative proportions of storage 
and processing in such architectures. 
The two lines represent two different 
search-based architectures. One has 
inherently better bit density, but over 
most of the design space this advan¬ 
tage is negated by an inherently 
worse search throughput. However, 
neither design completely dominates 
the other—a choice between the two 
will depend on the relative storage- 
density/match-throughput balance 
desired. Figure 2 displays the defect 
of the hashing CxAM. The minimum- 
usable-size system is too large for 
some applications. 

Thus the trade-offs between these 
two schemes turn out to be in den¬ 
sity and minimum usable size. As a 
representative data point, both tech¬ 
niques could perform a mock unifica¬ 
tion of their entire local memory con¬ 
tents for an average query (an &- 
expression of length 16) in 5 micro¬ 
seconds. The density of the search- 
based CxAM was about eight times 
worse than that of conventional 
single-transistor DRAM. The hashing 


T^ble 2: A lisf of AiAanguage match operations and data tgpes arranged in 
order of complexity. 


Match Hierarchy 


Match Operation 

Object Type 

Compare Instructions 

32-bil data object 

LISP EQ Function 

Atomic LISP objects 

LISP EQUAL Function 

S'Expressions 

Mock Unification 

S-Expression with don't cares 

Unification 

S'Expression with matching variables 

Unification & Predicates 

S-Expression with variables/predicates 

Arbitrary User Code 

arbitrary user representation objects 
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scheme used conventional DRAMs 
and so had high density. But the 
minimum configuration of a hash'^ 
based CxAM memory system using 
standard 256K-byte DRAMs is 10 
megabits, whereas the search-based 
CxAM can be configured for much 
smaller system storage sizes. 

This extremely high speed of 3 
microseconds portends greatly in¬ 
creased efficiency for systems bottle¬ 
necked by database fetch time. But 
which technique to use is very depen¬ 
dent upon grain size. If you are con¬ 
structing a large nonparallel machine, 
a bank of HCPs and conventional 
DRAMs works well But for an array 
of small-grain processors with on-chip 
memories, the search-based CxAM 
approach is more tractable. 

Combining a CxAM with software- 
based routines provides a range of 
tailored matching services with sliding 
power/price/throughput trade-offs. 
The FAlM-1 machine provides an ex¬ 
ample of this design. For each of 
thousands of processors, there is 
parallel CxAM hardware for mock uni¬ 
fication. a single, hard-wired, serial 
pipelined full unifier and software 
support for post-unification matching 
features (attached predicates and 
demons). With such a hardware/soft¬ 
ware hierarchy, simple matches (like 
LISP'S equal) run fast, whereas more 
complex matching services (such as 
KRLs—see reference 1) cost more in 
time due to the software component. 

In summary, matching is a common 
operation ripe for VLSI implementa¬ 
tion, but the complexity of match 
functions varies. T^ble 2 arranges a 
simple list of match operations and 
data types in order of complexity. 
Successful high-performance A1 ma¬ 
chines will have to carefully decom¬ 
pose these functions into hardware 
and software components. 

PARALLELtPROCESSOR 

Communications 

As already mentioned, processors 
working in parallel cannot communi¬ 
cate objects and messages by sharing 
a large common memory. Some sort 
of special message-passing (and for¬ 
warding) hardware is essential for ef¬ 


ficient handling of the traffic. In many 
general-purpose parallel processors, 
interprocessor communication is die 
computational bottleneck. 

SlGNAL-TO-SVMBOL 

Processing 

Despite all the attention given to 
speeding up high-level symbolic com¬ 
putation. within some Ai applications 
the main processing bottleneck has 
been in the very-low-level processing 
of raw sensory data. Within many vi¬ 
sion systems. 90 percent or more of 
the run time may be incurred in the 
initial segmentation of the visual 
scene from pixels to low-level sym¬ 
bolic constructs {reference 16). More¬ 
over, limitations of the higher-level vi¬ 
sion processing can usually be traced 
to an inadequate initial segmentation 
(reference 4), Similar problems arise 
in many speech systems. In such 
cases, you should look to special- 
purpose VLSI processors to directly 
attack the problem. Examples include 
special image-processing chips (refer¬ 
ence 14). and speech chips (reference 
2), As array processors have shown, 
for these special processors to be 
usable by programmers they need to 
be very well integrated with the other 
hardware and software components 
of the system and as transparent as 
possible. Since most AI programmers 
are not good microcode hackers, you 
are in trouble if this is the only inter¬ 
face with a special device. 

Conclusion 

Opportunities for increased efficien¬ 
cy abound at all levels of AI systems 
if we only look, but to obtain the 
desired throughput increases all the 
potential improvements outlined here 
must be made. We must make hard 
tradeoffs between traditional AI pro¬ 
gramming practices and the discipline 
necessary to construct algorithms that 
can make effective use of large multi¬ 
processors. We must compile our AI 
languages, and these compilers must 
influence instruction-set design. Key 
computational bottlenecks in AI pro¬ 
cessing must be attacked with custom 
silicon. There is a real need to use 


Inquiry 25 


Uttle Board ” $349* 



• 4-MHz ZBOA CPU. 64K RAM, Z80A CTC, and 
2732 Boot ROM 


’UNDER IN 
OEM QUAMTITIES 


CP/M 2.2 

INCLUDED 


• Mini/Micro Floppy controller (1 -4 Driven. 
Singie/Double Density. 1-2 sided. 40/80 track) 

• Onfy 5,75 X 7 75 inches, mounts directly to a 
5 1/4' floppy drive 

• TWO RS232C Serial Ports (75-9600 baud 

and 75-38.400 baud). 1 Centronics Printer Port 

• Power Requirements; +5VDC at 0.75A; ^-12VDC 
at O.OSA/On'board -12V Converter 

• CP/M 2.2 BEX7S • ZCPR3 CCP 

• Enhanced AMPRO BIOS 


• AMPRO Utiiities included: 

• Read/write to iT>ore than two dozen other 
formats (Kaypro. Tele video, IBM CP/Ma6,„) 

• Format disks for more than a dozen other 
computers 

• Menu'based system customization 

• BJOS and Utilities Source Code available 


BOOKSHELF^” 


QTy 1 

MODEL PRK;E 

121 1 400<DSD0 Drive i M5.0U 

122 2 400K DSDO Drives 99 5 00 ^ 

142 2 Book DSQD Drives 1,195.00 ' 

• Uttle Board CPU ** 

* Runs thousands of CP/M programs 



• Enhanced Operating System including ZCPft3 
CCP and FRJENDLy^'^ Integrated Operating 
Environment 


• Word Processing. Electronic Spreadsheet. 
Database Management, Spelling Checker ell 
included (complete T/maker Pkg.) 

• 6W'high^ 7V*'" wide, 101^'deep. 12Wtbs. 


SCSI/PLUS'^Adapter 

Compatible with most 280 Systems 
(send Si 0 for complete specifications) 

• Mounts directFy to Little Board qty i 

• Multi-Master high-speed parallel bus 

• SASI-SCSI compatible 

• General purpose I/O expansion bus up to 
64 devices 

• Allows multi‘Uttle Board Systerrts and resource 
sharing 

• Little Board hard disk software/source S79 QTV 1 

DISTRIBUTORS 


Argentina-Factorial, S.A, .. 1-41-0018 

Australia-ASP Microcomputers .... 613-500-0628 
Bclgium-Centre Bectronique Lempereur . 041-23-45*41 
Canada-Electronic Sales Assoc . . . (604) 986-5447 
Oenmark-Danbst 03-66-20-20 

England-Quant Systems .* . . 01-534--3158 

Finland-Symmetric OY ... . 358'£>'585-322 

France-EGALt . ... . 1-502-18(X) 

Israei-Alpha Terminals ..03-491695 

Spain-Xenios Infoirnatica 3-593-0822 

Sweden-Afl AK1A . 08-54-20-20 

Digital Distributors (CA). 408-423-1556 

Peripheral Business Systems (WA) - . 206-823-6661 
Dorado Business Systems (NY/MJ) .. 609-429-2243 

^SOA is a registered trademark ot Ziiog, Inc. 

CP/M is 3 registered irffdemaik of Digital Research. 



COMPUTERS INCORPORATEn 

67 East Evelyn Ave. • Mountain View^ CA 94041 
(415) 962-0230 • TELEX 4940302 
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concurrency at all levels where it 
makes sense, but the overhead must 
be analyzed realistically ■ 
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A FEW NEAT TEHNGS 
YOU CAN DO WITH 
HDDAK’S CAT QUICK 
INSTANT SLIDE-MAKERS... 




“Make your slides 
one by one, 
save on film 
and have some fun! 

’Correct mistakes, 
add new facts, 
give a show 
the punchy it lacks. 

“Take CRT data 
off the screen, 
edit freely 
in between. 

“Mountyour slides 
fast and clean — 
project bright hues 
on the screen. 

“Meet tight deadlines, 
do a whole show, 
win new clients, 
hear ‘bravo .' 


Kodak 

Irtstagraphic' 

n 

□ 

ID 

color film 

Slide 

Print 




“Waste no money, 
waste no time, 
get results that are 
sublime." 



“If you can’t do without these cat-quick instant slide-makers another minute, 
contact your dealer in Kodak audiovisual products, listed in the Yellow Ps^es under ‘AY Equipment and Supplies.’ 
Or, phone 1 800 44KODAK, Ext 293 (1 800 445-6323, Ext 293). 

Tell ’em Slide Cat sent you!” 


The system include?; KODAK INSTACIU^PHIC Copy Stand, KODAK IN^AORAFIflC CRT Slide Imagier and CRT Adapieni, KODAK INSTAGRAPHIC Color Slide; Film, and KODAK INSTAGRAPHIC Slide Mounter and Mounts. 

® Easunan Kodak Contpany, I9R5 
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“Despite Die recent press uoDees, 
muttluser microeemputers aren’t 

anything new!” 




This Is the first In a series of 
discussions with Sod Coleman. 
President et Stride Mien 
IfermeriySage computer) on 
the 88000 multiuser maiket 
and Its current enirirooment. 

0 : Why do you say that? 

iiC: ''The technology to build a 
high performance multiujicr sys¬ 
tem has been around for five 
years- And while some of the 
leaders in this industry have been 
pretending that micro multiuser 
didn't exist, we've been shipping 
complete systems for nearly three 
year^i. The benefits of mukiuser 
are undeniable; it is more cost ef¬ 
fective, and offers greater flexibil¬ 
ity and utility- But until just re¬ 
cently, the marketing pressure lo 
be compatible instead of being 
better, has blinded the industry." 

0; What do you mean? 

BC: "Welf for example, the 
Motorola 68000 processor intro¬ 
duced 16/32- bit technology to the 
personal computer world a long 
time ago. It was fully capable of 



“A surprisAig feature is 
GomuaffAWtir. Cveiyilotfir 
tafits about it. but nobeiiy 
does attythlng ohoat it.” 


meeting high performance and 
multiuser design requirements in 
1980. Instead of this trend taking 
off, most energy was spent pro¬ 
moting 8088/8086 products that 


were clearly inferior from a tech¬ 
nical ptJint of view. This phenom¬ 
enon leads me to believe that they 
will soon rewrite the old proverb: 
‘Build a better mousetrap and the 
world will beat a path lo your 
door,* but only if they can find the 
way through the marketing fog." 
fl: Are things changing now? 
flC: "Yes and no. With the busi¬ 
ness world starling to take more 
and more imerest in microcompu¬ 
ter solutions, the advantages of a 
solid multiuser system couldn’t be 
kept hidden forever; companies 
like ours and a few others were 
beginning to make a dent- Instead 
of taking a fresh approach, some 
of the newest mukiuser offerings 
will probably only give the tech¬ 
nology an undeserved black eye! 
Multiuser is far more than the 
ability to plug in more terminals. 
It involves things like machine 
compatibility, fast processors, 
adequate memor>% large storage 
capacities, backup features, net¬ 
working, and operating system 
flexibility-" 

0 ; Is this what makes the new 
Stride 400 Scries different? 

TO; "Exactly- That sounds self- 
serving, but it's true. Today a 
number of companies are intro¬ 
ducing their llrst multiuser sys^ 
tern. We've been building and 
shipping multiuser machines for 
almost three years. We know the 
pitfalls, we*ve fallen into some of 
them- Bui we have learned from 
our mistakes." 

0: Give me some examples. 

AC: A hard disk is almost manda¬ 
tory for any large multiuser in¬ 
stallation- Yet, backing up a hard 
disk can be a nightmare if you 
only have floppies to work with. 
That*s why we've added a tape 
backup option to all the larger 
Stride 4t)0 Series machines. It's 
irresponsible for a manufacturer 
to market a multiuser system 
without such backup. Another 
good lesson was bus design. We 
started with one of our own de¬ 
signs, but learned that it's impor¬ 
tant not only to find a bus that is 
powerful, but also one that has 
good support and a strong future 
to serve tomorrow's needs. We 



"Tile marketing pressure 
fokecemgatiMe 
fostead of befog better, 
bas bffnded the iodustiy.'' 


think the VMEbus is the only de¬ 
sign that meets both criteria and 
thus have made it a standard fea¬ 
ture of every Stride 400 Series 
machine." 

fl: What are some of the other 
unique features of the 400 Series? 
AC: "A surprising feature is com¬ 
patibility. Everybody talks about 
it, but nobody does anything 
about it- Our systems are com¬ 
pletely compatible with each other 
from the 420 model starting at 
$29(X), through the 440,on to the 
pawerTui 460 which tops out near 
$60,000- Each system can talk to 
the others via the standard built-in 
local area network. Go ahead and 
compare this with others in the in¬ 
dustry. You'll find their little ma¬ 
chines don't talk to their big ones, 
or that the networking and multi¬ 
user are incompatible, or that they 
have different processors or 
operating systems, and so on.'* 

0: When you were still known as 
Sage Computer, you had a reputa¬ 
tion for performance, is that still 
the case w ith the new Stride 4fX) 
Series? 

AC; "Certainly, that's our calling 
card: ‘Performance By Design.’ 
Our new systems are actually fas¬ 
ter; our standard processor is a 10 
MHz 68000 running with no wait 


slates. That gives us a 25% in¬ 
crease over the Sage models. 
And, we have a 12 MHz pro¬ 
cessor as an option. Let me add 
that speed isn't the only way to 
judge performance. 1 think it is 
also measured in our flexibility- 
We support a dozen different 
operating systems, not just one. 
And our systems service a wide 
variety of applications from the 
garage software developer to the 
corporate consumer mnning high 
volume business applications/* 

0; Isn't that the same thing all 
manufacturers say in their ads? 
AC: "Sure it is. But to use another 
over used-term, ‘shop around*. 
We like to think of our systems as 
‘full service 68000 supermicro¬ 
computers.' Take a look at every¬ 
one else's literature and then 
compare- When you examine 
cost, performance, flexibility, and 
utility, we don't think there's any¬ 
one else in the 
race. Maybe 
that's why we've 
shipped and 
installed more 
multiuser 68000 
systems than 
anyone else." 



RmiJcrly Sage Computer 

For more information on Stride or 
the location of the nearest Stride 
Dealer call or write us Kx!ay. 

We'll also send you a free copy of 
our 32 page product catalog- 

Corporate Offices; 

4905 Energy Way 
Reno, NV 89502 
(702)322-6868 

Regional Offices: 

Boston: (617) 229-6868 
Dallas: (214) 392-7070 
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ARTIFICIAL INTELLIGENCE 


THE LISP 
REVOLUTION 

BY Patrick H. Winston 

LISP is no longer 


A LITTLE MORE than five years ago, 
a friend from a major computer cor¬ 
poration came into my office to talk 
about developing artificial-intelligence 
(Al) packages. "How should we get 
started?" he asked. My answer was 
gloomy; 

First, get together a million 
dollars or so and buy one of 
Digital Equipment Corporation's 
(DEC'S) big mainframe com¬ 
puters. Next, decide what 
dialect of LISP to run, choosing 
from MacLISP. InterLISP, Por¬ 
table Standard LiSP, Franz LiSP, 
and many others. Then try to 
get a tape from somewhere and 
find someone who can install it. 
You'll probably find that the 
documentation is not particular¬ 
ly complete and software main¬ 
tenance will be a problem. And 
If you bet on the wrong dialect 
now, changing to another will 
certainly take a lot of work. 

Tbday, by contrast, 1 wrote this arti¬ 
cle using an editor written In LISP The 
editor is part of a $500 LISP system 
that I use on a $4000 personal com¬ 
puter. I wrote and tested a program 
in the $500 LISP that 1 will be able to 


limited to a lucky few 

run without change on a supereophis- 
ticated, superpowerful Symbolics 
3670. TWO things have made this prog¬ 
ress possible. First, the recent avail¬ 
ability of personal computers with 
512K bytes of memory, which is 
enough to learn LISP and to start ex¬ 
periencing the excitement of its appli¬ 
cations in Al. Second, Common LISP 
emerged as the heir apparent to all 
previous LISP dialects. The same 
Common LISP program you write on 
a personal computer can be trans¬ 
ferred later to a heftier machine, as 
needs and resources permit. 

Data General, DEC, Hewlett- 
Packard, LISP Machine, Symbolics 
Inc., Tfexas Instruments, and Xerox all 
sell versions of Common LISP for 
their own machines, and Common 
LISP is available for personal com¬ 
puters as well. Suddenly, serious LISP 
programming is no longer limited to 
a lucky few. 

LISP Means Symbol 
Manipulation 

The reason that LISP is different from 
most other languages is that LISP 
focuses on symbol manipulation 
rather than on numbers. Tb highlight 
the difference. I'll lay out some ex¬ 


amples of symbol manipulation taken 
from the Mover program, one that 
moves toy blocks like those shown in 
figure 1. Specialized problem-solving 
procedures inside the Mover program 
enable it to get rid of obstacles that 
are in the way. These problem-solving 
procedures use and maintain informa¬ 
tion about what each object supports. 
For example, B3 supports B1 and B4. 
The Mover program knows this 
because the symbols B1 and B4 are 
found in a list obtained from B3 by 
the get instruction: 

(get 'B3 things-supported) 

— > (B1 B4) 

Now suppose we have attached the 
list of things that B3 supports to a 
variable called obstacles, LISP's 
symbol-manipulation primitives allow 
for quick answers to basic questions: 

How many obstacles are there? 
(length obstacles) — > 2 

(continued) 

Patrick Henry Winston (MIT Artificial in¬ 
telligence laboratory, 545 Tkfinoloyy Scfuare, 
Cambridge. MA 02139) has a B.S., M.S., 
and Pft.D. from MIT. He does research on 
computer learning and directs the Artificial 
Intelligence laboratory at MIT. 
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What's the first obstacle? 

(first obstacles) — > B1 
[s B1 an obstacle? 

(member ‘B1 obstacles) — > t 
Is B4 the first obstacle? 

(eq B4 (first obstacles)) — > nil 

Note that t is LISP notation for true, 
and nil is LISP notation for false Other 
symboLmanipuIation primitives 
facilitate changes to the list and test 
to see if it is empty: 

Remove B4 from the list: 

(setf obstacles 

(remove B4 obstacles)) — > (B 1 ) 
Add B7 to the list: 

(setf obstacles 

(cons B7 obstacles)) — > (B7 B 1 ) 
Is the obstacle list empty? 

(endp obstacles) — NIL 

Once changed, the obstacle list can 
be reattached to the symbol B3 from 


which it came: 

(setf (get 'B3 things-SMPPorted) 

obstacles) 

All these questions and changes are 
simple low4evel examples of the sym¬ 
bol manipulation for which LISP is 
famous. Similar symbol-manipulation 
feats enable the Mover program to 
keep track of what is done. Mover's 
history-maintaining procedures con¬ 
tain instructions that examine and 
change symbolic expressions describ¬ 
ing every move. Those symbolic de¬ 
scriptions make it possible to answer 
questions like: Did you move block 
B7? How did you move block B7? 
Why did you move block B7? When 
did you move block B7? 

Thus symbol manipulation enables 
Mover to exhibit a humanlike intro¬ 
spective ability to explain itself. Sym¬ 
bol manipulation is so intimately as¬ 


sociated with Ai. it's no wonder that 
LISP is the key language used in A1 
applications. 

Computer Professionals 
Should Know USP 

LISP experts argue endlessly about 
why LISP remains the primary lan¬ 
guage for AI and about why it is 
becoming a language for general- 
purpose programming as well Some 
say LISP'S primitives and features ex¬ 
plain all. Others claim LISP owes its 
power to its tradition of interactive 
programming and powerful debug¬ 
ging tools. Still others cite its simple 
hierarchy-encouraging procedure- 
definition mechanism. | Editor's ftoto: for 
a short introduction to LISR see "LISP for 
the IBM PersoHa! Computer” 61 / ]ordan Bortz 
and lohn Diamant, ]uly 1984 BYTE, page 
281.1 

Increasingly LISP is becoming a 
more generally used language not 
strictly limited to applications in Al. 
Because many of the systems of AI 
are large LISP has become a lan¬ 
guage suited to large-system imple¬ 
mentation. For example it has been 
used with outstanding success in 
building the entire operating systems 
of the LISP machines now offered by 
a growing number of major com¬ 
panies. 

Such successes are one reason why 
many computer-science educators 
believe that an understanding of LISP 
is de rigueur for computer science 
majors. Another is that LISP has been 
proven an excellent language for il¬ 
lustrating computing concepts. At 
MIT for example a dialect of LISP 
called Scheme has been used for 
years as the primary language in the 
basic introductory subject on pro¬ 
gramming languages. 

LISP Is Both Old and New 

Before you learn any computer lan¬ 
guage you should ask if the language 
is too old to be modern or too new 
to be mature. What about LISP? Is it 
too old or too new? Many people are 
surprised to learn that the history of 
LISP goes back to the late 19 50s, 
making LISP nearly as old as FOR- 

{continued\ 


Listing 1; A procedure found inside the Mom program the problem’- 

reduction heuristic. 


{defun pul-at (object place) 

; Define the PUT-AT procedure 

(grasp object) 

;Grasp the object—may require moving obstacles. 

(move-object) 

’Move the object—easy. 

(ungrasp object)) 

;Move the object—easy, too. 


TRAY^ THE BLOCKS WORLD SLIDE t OF 10 

U 




THE ORJEGTIVC HERE IS TO PUT BLOCK fiS OR TOP OF BLOCK B3. CALLED FOR 
BY THE FOLLOWING INSTRUCTION; 


(PROGN {PUT-ON * B€ * ‘ DONEL 


SPACE-NEXT SLIDE 


Figure J: A picture of the Blocks world ifi which the Mover program operates. 
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LISP REVOLUTION 


TRAN. Unlike FORTRAN, however, the 
LISP of today is much different from 
the LISP of 25 or even 5 years ago. 
Why did FORTRAN calcify while LISP 
continued to evolve vigorously? The 
principal reason is that FORTRAN was 
suited to commercial applications ear¬ 
ly on. whereas LISP was not. LISP re- 



Figure 2: Graphical description of hm 
all the procedures in Mover work together. 


quires a lot of memory, and in the 
days when memory was expensive, 
there was no commercial purpose 
served by early standardization of 
LISP Consequently. LISP dialects pro¬ 
liferated. LISP innovations thrived, 
and cross-fertilizations from one 
dialect of LISP to another kept each 


0-E PLACE X r 

/ 

START GOAL START Q 2 

\ / \ A * 0 

A---8-“ —--C B SO 


C 10 0 

0 2 4 

e 7 4 

GOAL 7 2 


Figure 5: An example of a maplike net. 


(make-rule identifyl 6 
if ({> animal) Is a (> type)) 

((< animal) is a parent of (> child)) 
then ((< child) is a (< type])) 


Figure 4: A rule read^ for indusion in a LlSP-based animal-recognition system. 


Rule IDENTIFYI asserts (ROBBIE IS A MAMMAL) 
because (ROBBIE HAS HAIR) 

Rule IDENTIFY5 asserts (ROBBIE IS A CARNIVORE) 
because (ROBBIE EATS MEAT) 

Rule IDENTIFV9 asserts (ROBBIE IS A CHEETAH) 
because (ROBBIE HAS DARK SPOTS) 

(ROBBIE HAS TAWNY COLOR) 
(ROBBIE IS A CARNIVORE) 

(ROBBIE IS A MAMMAL) 

Rule IDENTIFY16 asserS (BOZO IS A MAMMAL) 
because (ROBBIE IS A PARENT OF BOZO) 
(ROBBIE IS A MAMMAL) 

Rule IDENTIFY16 asserts (BOZO IS A CARNIVORE) 
because (ROBBIE IS A PARENT OF BOZO) 
(ROBBIE IS A CARNIVORE) 

Rule lOENTIFVie asserts (BOZO IS A CHEETAH) 
because (ROBBIE IS A PARENT OF BOZO) 
(ROBBIE IS A CHEETAH) 


Figure 5: Output fragment showing how a forward-chaining rule moves from facts to 
conclusion. 


about as powerful as any other. Now. 
however, memory is relatively cheap, 
which is attracting many commercial 
users to LISP thus increasing the need 
for a standardized LISP for applica¬ 
tions and instruction. Fortunately, the 
25 years LISP has had to mature 
means that many new features have 
been incorporated into the Common 
LISP standard. Here are some of my 
favorites: 

• a powerful structure-defining 
primitive that automatically generates 
procedures for accessing record fields 

• a generalized assignment primitive 
that works for values, properties, ar¬ 
rays, and structures 

• a flexible template-filling mechan¬ 
ism that enables complicated expres¬ 
sions to be constructed easily and 
transparently 

• a strong macrocomputer capability 
that enables users to dream up their 
own syntax 

• a rich variety of argument-passing 
options, including optional arguments 
with specifiable defaults as well as 
arguments associated with param¬ 
eters by way of key words 

• a modern, stream-oriented input/ 
output (I/O) system 

How TO Learn LISP 

I think the best way to learn LISP is 
interactively. There are quite a 
number of reasons why such inter¬ 
active learning is good. For instance: 
It s fun to do on-line puzzles; it’s bor¬ 
ing to do exercises in a book. It's 
easy to demystify difficult points by 
trying things out immediately. It’s 
motivating to watch interesting pro¬ 
grams work. 

In any case, one factor stands undis¬ 
puted: LISP programming is fun. Let's 
look at a few taken from an on-line, 
interactive instruction package known 
as the San Marco LISP Explorer. 
(Autftor’s note: The S«« Marco LISP Ex¬ 
plorer package is sold by Gold Hill Computers 
\nc., 163 Harvard St.. Cambridge. MA 
02139.) will examine the Mover 
blocks-manipulation program, the 
search program, the rule-based ex- 
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LISP REVOLUTION 


Listing 2: A search program that finds paths through maplike nets such as the 
one in figure 3. 

(defun stari’depth (start goal)) 

(depth {list (list start)) ;Make a one-partial-path queue, 

goal)) ;Pass along name of goal place. 

(defun depth (queue goal) 

:;lf no other partial paths, quit: 

(if (null queue) 

nil 

;;Otherwisa, if goal found, quit: 

(if (equal goal (first (last (first queue)))) 

(first queue) 

Otherwise, expand first partial path 
;;and add to PROMT of queue: 

(depth (append (expand (fir^ queue)) 

(rest queue)) 

goal))))) 

(defun expand (path) 

(let ((reversed-path (reverse path))) 

\Jurr\ the new partial paths right way around: 

(mapcar reverse 

;;Get rid of partial paihs that dose on themselves: 

(remove-if '(lambda (new-path) 

(member (first new*path) (rest new-path))) 

;;Make one new partial path for each neighbor: 

(mapcar (lambda (neighbor) (cons neighbor reversed-path)) 

;;Get neighbors: 

(gel (first reversed-path) 'neighbors)))))) 


pert system, and the natural-language 
interface. 

Planning 

IN THE Blocks World 

LISP programs are generally ex¬ 
amples of the problem-reduction 
heuristic: that is, to solve a hard prob¬ 
lem you must break it up into simpler 
subprobiems. The problem-reduction 
heuristic can be seen in the simple 
Mover program. Listing I is a pro¬ 
cedure found inside the Mover pro¬ 
gram that breaks the problem of put¬ 
ting an object somewhere into three 
subproblems: grasp it, move it, and 
ungrasp it. Figure 2 is a graphical 
description of how all of the pro¬ 
cedures in Mover work together, LISP 
encourages the creation of layered 
programs, like Mover, wherein big 
problems are broken down succes¬ 
sively into smaller and smaller 
problems. 

Searching 

IN THE Map World 

Search techniques are commonly 
used in A1 to solve problems. Here 
are some examples: 


Listing 3: The expression-matching procedure i« ang ruie-based expert system 
must compare expressions and produce a list of pattern-match pairs^ 

* (match '((> animal) is a (> type)) 

;Rrst argument is a pattern. 

'(Robbie is a Cheetah) 

:Second argument is an assertion. 

nil) 

Third is a list of prior pattern-match 


; pairs, none In this example 

((animal robbie) (type cheetah)) 

The answer—a list of pattern-matches. 


Listing 4: A matcher program for a rule-based expert 

(defun match (p d matches) 

(cond ((and (endp p) (endp d)) 

(cond ((endp matches) t) 

(t matches))) 

;Sycceed. 

((or (endp p) (endp d)) nil) 

[Fail. 

((equal (fir^ p) (first d)) 

[Identical first elements. 

(match (rest p) (rest d) matches)) 

[Match the rest 

((atom (first p)) nil) 

[Losing atom, 

((equal (first (first p)) * >) 

(match (rest p) (rest d) 

(shove^value (second (first p)) 
(first d) 
matches))) 

[Match > variable. 

((equal (first (first p)) '<) 

[Substitute variable 

{continued) 


• finding a route through a highway 
net 

• finding a way to put together a 
motor 

• understanding a written database 
request 

• learning to recognize a plant 
disease 

Abstractly, search problems all 
amount to finding a way through 
some sort of maplike net. Figure 3 is 
a sample of such a net. The goal is 
close to place E, but there is no direct 
connection: E is a dead end. There 
are two ways to go from B to the goal; 
directly, and indirectly, through C. 
Listing 2 shows a page of LISP defin¬ 
ing a search program that finds paths 
through these maplike nets. Although 
you won t understand much of the 
program if you don't know LISP yet, 
you may enjoy looking at its overall 
structure and simplicity. With a little 
more effort, you can define a search 

[contimed) 
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maps and personalized routing service. 

Let your travel plans really take off. 
Use Travelshopper and lots, tots more 
from CompuServe. 

To buy a CompuServe Starter Kit, see 
your nearest computer dealer. To receive 
our informative brochure, or to order 
direct, call or write: 

CompuServe 

PO. Bolt 20212. 5000 ArUnglOfl Centre Bfvd., 

Columbus. Ohio 43220 

1 - 800 - 848-8199 

In Ohio. Gall 1-614-457-0802 | r,qu| ry 7 ? 








LISP REVOLUTION 


(match (cons (pull-value (second (firsi p) matches) 
(rest p)) 
d 

matches))))) 

This matcher happens to use two auxiliary procedures: 

(defun pul I-value (variable a-list) 

(second (assoc variable a-list))) 

(defuri shove-value (variable item a-list) 

(append a-list (list (list variable item)))) 


Listing 5: A program that matdies sentences against a suitable representation 
of semantic grammars and acimtes the appropriate search procedure. 

(record question 

((branch ((parse present) 

(branch (THE (parse attributes) OF (parse tools) 

(parse-result-if-end 
(report-attributes attributes tods))) 

((parse tools) S (parse attributes) 

(parse-result-if-end 
(report-attributes attributes tools))))) 

(HOW MANY METERS IS (parse tool1) FROM (parse toot2) 
(parse-result-if-end 
(report-distance tool! tool2)}) 

(IDENTIFY (parse toots) 

(parse-result-if-end 

(report-ldent’rty tools))) 

(COUNT (parse tools) 

(par se-r esu It-if-e n d 

(report-number tools)))))) 


i present 

THE 

>p- 

1 tool 

HOW MANY METERS IS 

IDENTIFY 

_ . . 

i tods 

COUNT 

i tools 

->0- 



1 attributes OF 

> 0 -- —— > 0 —--> 0 — 

S i attributes 

^0 - >0 - >0 

I tod1 FROM 

>0 - >0 ---> 0 - 

>0 


I tools 

-- >0 


itooi2 
->0 


Figure 6: Tfe top level of a semantic grammar capable of handhng queries about the 
color weight, length, and position of some tools. 


What are the wetght, length, and color of the saw? 


ip resent THE i attributes OF i tools 


Figure 7: An example of a question that matches the top level of the semantic 
grammar ih figure 6. 


procedure that finds the guaran- 
teed’-shortest path. 

Analysis 

IN THE Zoo World 

Rule-based expert systems are the 
hottest thing in the commercialization 
of AI. All of them are built on the idea 
that some kinds of knowledge can be 
reduced to simple rules. Figure 4 
shows one rule that is ready for inclu¬ 
sion in a LISP-based animal-recogni¬ 
tion system, which expresses the fact 
that an animars children are animals 
of the same kind. LISP does not have 
any built-in primitives that handle 
such ruleSn but it is a splendid 
language in which to embed a rule- 
exploiting program. LISP's symbol- 
manipulating power is well suited to 
the task of examining the symbols 
that make up a rule comparing them 
to the symbols that make up the ex¬ 
isting facts, and reacting accordingly 
One kind of rule-exploiting program 
is a forward<haining rule interpreter, 
which is a program that uses rules to 
move forward from facts to conclu¬ 
sions. Figure 5 is an output fragment 
showing what such a program does 
with facts about Robbie knowledge 
about the relationship between Rob¬ 
bie and Bozo, and a few rules. There 
is always an expression-matching pro¬ 
cedure buried inside any rule-based 
expert system like the animal- 
identification procedure While the 
entire system is too lengthy to show 
the matcher is short and straightfor¬ 
ward, Its task is to compare expres¬ 
sions and to produce a list of pattern- 
match pairs, as shown in listing 3. 
Listing 4 is the matcher program. 

Interaction 
IN THE Tool World 

The pattern matcher shown previous¬ 
ly is not [ust an important part of a 
rule-based system. It is also just about 
all you need to make the famous Doc¬ 
tor program, the one that pretends it 
is a psychiatrist responding with ap¬ 
parent sympathy as you pour your 
heart out over family traumas. More 
importantly the pattern matcher has 
a family resemblance to natural-Ian- 

{coniinued) 
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)oin The Leader 


... and be a Leader! 

MicroAge is the computer solution leader. Through¬ 
out the United States and Canada, businesspeople 
rely on MicroAge fcM" advice, leading products, and 
service when computerizing their companies. 

But remaining the leader takes talented profession¬ 
als who are willing to invest in their own community. 
People who are willing to assume a leadership 
position. That's why MicroAge is meeting with indi¬ 


viduals who want to own and operate a MicroAge 
sales organization. 

Owning a MicroAge franchise is more than running 
a stcwe. We sell multi-user systems, local area net¬ 
works and telephone syst^ns.. .abng with per¬ 
sonal computers. We provide service, installation 
and training for our customers. 

If you would like to devebp a long-term relation¬ 
ship serving the businesses in your area, let’s talk 
business! Call or write: 


yt1icro>4ge‘ 

CQ/MPuier STores 

“The Solution Store”* 


1457 West Alameda • Tempe, AZ 85282 

1 - 800 - 245-4683 

In Arizorva or outside the continental U.S. call (602) 968-3168 

'The Leader In Multi-User Technology” 
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LISP REVOLUTION 


guage interface programs built on 
what is called a semantic grammar. 
Basically, a semantic grammar is a 
model of what can be said in tightly 
constrained conversations about a 
narrow database. Suppose that you 
are interested in the color, weight, 
length, number, and position of some 
tools. The natural queries are: 


• Identify the hammers, 

• Count the red screwdrivers. 

• Show me the color of the wrenches. 

• Present the small red screwdriver's 
weight. 

• What is the length and weight of the 
large saw? 

• How many meters is the small red 
screwdriver from the big blue 





1 m J * 1 


■ J 

F i 1 T 1 • 



■ >] "J(Tf| 

T| 1 J iT^ 


nrfjgTMsT 


Choose from our Stand Alone, Intelligent, llS-232 units. 

COMPATIBLE WITH ANY COMPUTEE OR TERMINAL 


(3ANqPSO-8.$995.00 

High throughput. Gang 8 EPROMS with the 
last Algorithm Optional 512K buffei 
Programs AIX 24 pin & 28 pin EPROMS. 

Other units to gong 24 EPROMS 

PR0MPR04.$689.00 

Powerful commands, easy oommuni- 
cattonsv 12e/256K bufler Alpha Display. 
Simulation and Keypad option Programs 
ALL EPROMS 8c MPU S. 


VVBBASBSS 


PSOllilPIIO-7.$489.00 

3aK RAM buffer, ideal tot programining 
874a 8749, other Intel MPU's and 16K-128K 
EPROMS 


BIPOLAR R PAL Programmers... Coll I 
TELEX 383 142 


ECONOMY MODEL AUV-TS/l.... $49.95 

Ero^ over 15 EPROMS^ Plastic case 

INDUSTRIALOUV-TS/IN....$68.95 

Metal case, UV IndUcotOT. tray, erasos over 15 
EPROMS in 15 minulos, 

INDUSTRIAL GttJVT8/2T.$97.50 

With 60 minute timer and safety switch 

INDUSTRIAL €ttJV-T8/2..... $124.95 

Fast Erasej. 15 EPROMS in 7 minutest 30 EPROMS 
In 15 minutes. 

PRODUCTION UNIT..$149.95 

Model, ULTRA^UTE'*. Erases SO EPROMS Jn 
15 minutes 

TOLL FREE 1-800-EE1-PR0M 

(331-7766) ■ FLORIDA (305) 974-0967 


QlilQDfiQI! 


AVAILABLE SOFTWARE DRIVERS 

2 APPLE U 3. Intel ME>S 


4 CPM 


5 racTRor^nteooa d commodore 64 ttrs-bocolok a flex 


LOGICAL DEVICES, INC. 


DEPT. 6,132IE N.W, 65th PLACE ■ FT. LAUDERDALE, FL 33309 
DISTRIBUTORS INQUIRY WELCOME 


screwdriver from the big blue one? 

The top level of a semantic gram¬ 
mar capable of handling alt these 
queries Is shown in figure 6. A 
semantic-grammar interpreter finds 
paths through such a net using input 
sentences as a guide. Each branch 
marked with a > symbol requires 
traversal of a subnet. Each complete 
path from the entry to an exit is 
associated with its own data-search- 
ing procedure. For example, the 
sentence in figure 7 matches the top¬ 
most path in the top-level net. Three 
subnets are traversed in addition to 
the top-level net. Once again, LISP'S 
symbol-manipulating power makes it 
easy to write a program that both 
matches sentences against a suitable 
representation of semantic grammars 
and activates the appropriate search 
procedures. Listing 5 shows what such 
a representation looks like when it 
is rendered in LlSP-oriented nota¬ 
tion, 

Conclusion 

We really don't need any new ex¬ 
amples to demonstrate why profes¬ 
sionals need to know about LISP. The 
examples presented are all elemen¬ 
tary, but they indicate the sorts of 
things done by their bigger brothers. 
LISP is the foundation for expert 
systems of all kinds, many of which 
have progressed far beyond the sim¬ 
ple rule-based paradigm. LISP is the 
language for most natural-language 
development efforts. Indeed, LISP is 
the language of choice for most peo¬ 
ple working in Al—supporting work 
that includes learning, instruction, 
speech, vision, robotics, and all sorts 
of reasoning, ■ 
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Systems Programmers and Programmer/Analysts 
EDS Wants To Challenge Your Talents. 

The EDS And GM Alliance 
Has Created A 

Technical Arena That Other 
Companies Can Only Envy. 



YOUR CAREER GROWTH: 
ATEDS,WEDOPfr 
TAKE YOUR TALENT 
FOR GRANTED 
^ WE CHALLENGE nr, 
WERESPEaiT 
AND WE NURTURE rr. 


The alliance of Elecronic Daca Sysccms 
(EDS) and Genenil Motors is creatii^ 
mapr career opportunities. As a SYSTEMS 
PRtXiRAMMER or PROGRAMMER/ 
ANALYST, your sJolls and abilities will be 
challenged. 

EDS LS offering you IMMEDIATE 
c^DpoiTunities to enjofy hands<»n 
experience with truly state-of-the-art 
hardware and software. This statc-of the^ 
art experience will ensure that your skilLs 
are kept as current as po^iblc. Also, EDS 
offers training pre^^rams that have 
become models for the industry and arc 
geared to prepare you for the 
performance that ensures success. As one 
of IBM’s laigest custtimers and one of the 
nation's largest hardware users, EDS is 
cTeating one of the most automated work 
environments in the business world 
texiay. This is your once-in-a-career 
opportunity to become involved in the 
leading edge of technology. 

EDS AND GM 

ARE PIONEERING TECHNOLOGY. 
AND SO CAN YOU 

EDS and GM are wtirld-renowned leaders 
in technology. EDS casures this 
leadership by continually uf^prading our 
fticilities with the mc>Sit advanced 
hardware and software available. And 
.since we employ coo:^>onents that 
accommodate change, our operating 


systems are never limited by technology 
of the past. You benefit as a profcssionaJ 
since you will never be hindered by oui- 
(Tf-date equipment. 1he best technology 
of tomorrow is built on the best 
technology of today. And that's all ytJu 
find at EDS. 

SYSTEMS PROGRAMMERS 
AND PROGRAMMER/ANALYSTS: 
OUTSTANDING 
CAREER OPPORTUNITIES. 

We have IMMEDUTE career 
opportunities for professionals who are 
interested in moving the industry 
onward. If you arc a SYSTEMS 
PRtXTiRAMMER with two years 
e?q)cricnce in an IBM, IBM-compatible or 
DEC/VAX environment with a solid 
working knowledge of ALC or 
ASSEMBLER, we have challenges in the 
areas of VTAM, VM, IMS, IDMS, and MVS. 
If you are a Programmer/Analyst with two 
years experienc'e in an IBM or IBM- 
compatible environment with a solid 
woridng knowieej^ of COBOL, PL/1 or 
ALC, EDS has the ideal environment to 
challenge your skills. 


EDS knows that new ideas and new' 
technology are only as good as the 
people who create them. That's why 
developing the potential of our 
employees is a continuing priority. We 
bdieve our strength is enhanced when 
our employees develop new skills and 
accept greater responsibilities. Tlicrefote, 
we have created an environment that lets 
you build your ftiture by the knowledge 
and skills you acquire — not by rank t>r 
seniority. At EDS. you control your own 
foture. 

Act now, advance the industry while 
cjqjeriencing the technological 
challenges aixl advantages EDS can offer 
you. Send your resume in confidence to: 

ELECTRONIC DATA SYSTEMS 
CORPORATION 
755 W. Big Beaver 
Suite310, Dept. 06T>485'39 
Troy, MI 48084 



Electronic Data Systems Corporation 

An Equal OppeXTunily En^oycr. 
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Super assemblers 
plus the world’s 
largest selection of 
cross assemblers! 


Z-80 

Macroassembler 

Power for larger programs! This 
2500AD macroassembler includes: 

• Zilog Z-80 Macroassembler (with 
the same powerful features as all 
our assemblers) 

• powerful linker that will link up to 
t28 files. Com files may start at 
any address 

• Intel 8080 to Zilog Z-80 Source 
Code Converter (to convert ail 
your Intel source to Zilog Syntax 
in one simple step) 

• COM to Hex Converter (to convert 
your object files to Hex br PROM 
creation, etc.) 

• 52 page User Manual 

8086/88 Assembler 
with Translator 

Available for MS DOS, PCDOS, or 
CPM/86! This fully relocatable macro¬ 
assembler will assemble and link code 
for MSDOS (PCDOS) AND CPM/86 
on either a CPM/86 or MSDOS 
machine. This package also includes: 

• An 8080 to 8086 source code 
translator (no limit on program 
size to translate) 

• A Z-80 to 8086 translator 

• 64 page user manual 
•4 linkers included: 

-MSDOS produces .EXE file 
-CPM/86 produces .CMD file 
- Pure object code generation 
-Object code and address 
information only 
Linker features; 

• Links up to 128 files 

♦ Submit mode invocation 

* Code, Data Stack and extra 
segments 

♦ Handles complex overlays 

* Written in assembly language for 
fast assemblies. 


Z-8000 Cross Development 
Package 

Instant Z-8000 Software! This 
package allows development and 
conversion of software for the 
Z8001,8002,8003 and 8004 based 
machines on a Z-80, Z-8000 or8086 
machine. This powerful package 
includes: 

• a Z-80/8080 to Z-8000 Assem bly 
Language Source Code Translator 

• Z-8000 Macro Cross Assembler 
and Linker 

The Translators provide Z-8000 
source code from Intel 8080 or Zilog 
Z-80 source code. The Z-8000 
source code used by these 
packages are the unique 2500AD 
syntax using Zilog mnemonics, 
designed to make the transition 
from Z-80 code writing to Z-8000 
easy. 


Ail 2500 AD Assemblers and 
Cross Assemblers support the 
following features: 

Relocatable Code — the 

packages include a versatile Linker 
that will link up to 128 files together, 
or just be used for external 
reference resolution. Supports 
separate Code and Data space. 

The Linker allows Submit Mode or 
Command Invocation. 

Large File Handling Capacity 
—the Assembler will process files 
as large as the disk storage device. 
All buffers including the symbol table 
buffer overflow to disk. 

Powerfui Macro Section— 
handles string comparisons during 
parameter substitutions. Recursion 
and nesting limited only by the 
amount of disk storage available. 
Conditionai Assembiy —allows 
up to 248 levels of nesting. 


Assembly Time Calculator— 

will perform calculations with up to 
16 pending operands, using 16 
or 32 Bit arithmetic (32 Bit only for 
16 Bit products). The algebraic 
hierarchy may be changed through 
the use of parentheses. 

Include files supported— 
Listing Control —allows listing 
of sections on the program with 
convenient assembly error detec¬ 
tion overrides, along with assembly 
run time commands that may be 
used to dynamically change the 
listing mode during assembly. 

Hex File Converter, included 
—for those who have special 
requirements, and need to generate 
object code in this format. 

Cross reference table 
generated— 

Plain English Error 
Messages— 

System requirements for all pro¬ 
grams; Z-80 CP/M 2.2 System with 
54k TPA and at least a 96 column 
printer is recommended. Or 
8086/88 256k CP/M-86 or MSDOS 
(PCDOS). 

Cross Assembler Special Features 
Z'8—User defined registers 
names, standard Zilog and Z-80 
style support. Tec Hex output option. 
8748 —standard Intel and Z-80 
style syntax supported. 

8051 —512 User defined register 
or addressable bit names. 

6800 Family —absolute or 
relocatable modes, all addressing 
modes supported. Motorola syntax 
compatible. Intel Hex or S-Record 
format output. 

6502 —Standard syntax or Z-80 
type syntax supported, all 
addressing modes supported. 
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Z80 

CP/M® 

SYSTEM 8000 
UNIX 

IBM PC 
MSDOS 

IBM PC 
CP/M 86 

M-20 

PCOS 

Z8000'“ 

$299.50 

$750,00 

$299.50 

$299.50 

$299.50 

Z80 

99.50 

500.00 

199.50 

199.50 

199.50 

Z8 

199.50 

500.00 

199.50 

199.50 

199.50 

8086/88 

199,50 

750.00 

99.50 

99.50 

199.50 

80186 

199.50 

750.00 

199.50 

199.50 

199.50 

8748 

199.50 

500.00 

199.50 

199.50 

199.50 

8044/51 

199.50 

500.00 

199.50 

199.50 

199.50 

8080 

199.50 

500.00 

199.50 

199.50 

199.50 

8085 

199.50 

500.00 

199.50 

199.50 

199.50 

8096 

199.50 

500.00 

199.50 

199.50 

199.50 

68020 

399,50 

750.00 

399.50 

399.50 

399.50 

68000,08,10 

299.50 

750.00 

299.50 

299.50 

299,50 

6800,02,08 

199.50 

500.00 

199.50 

199.50 

199,50 

6801,03 

199.50 

500.00 

199,50 

199.50 

199,50 

6804 

199.50 

500.00 

199.50 

199,50 

199,50 

6805 

199.50 

500.00 

199,50 

199.50 

199.50 

6809 

199.50 

500.00 

199.50 

199.50 

199.50 

32000 

399.50 

750.00 

399.50 

399.50 

399.50 

COPS400 

199.50 

500.00 

199.50 

199.50 

199.50 

NSC800 

199.50 

500.00 

199.50 

199.50 

199.50 

6301 

199.50 

500.00 

199.50 

199.50 

199.50 

6501/11 

199.50 

500.00 

199.50 

199.50 

199.50 

6502 

199.50 

500.00 

199.50 

199.50 

199.50 

65C02 

199.50 

500.00 

199.50 

199.50 

199.50 

1802 

199.50 

500.00 

199.50 

199.50 

199.50 

F8/3870 

199.50 

500.00 

199.50 

199.50 

199.50 

NEC7500 

199.50 

500.00 

199.50 

199.50 

199.50 

NCR/32 

399.50 

750.00 

399.50 

399.50 

399.50 


Subtotal $. 


Name_ 

Company. 
Address _ 

City_ 

Phone_ 


$. 


. State. 


■ Zip. 


TO ORDER. Simply circle the product or 
products you want in the price columns, and add 
up your order. 

Total $. 


Make and model of computer 
system_ 


□ COD (2500AD pays COD charges) 

□ VISA or MasterCard 

Number_ 


Check one: 

□ 8" Single 

□ Osborne 

□ IBM PC 

□ Cartridge tape 

□ Apple (Softcard) 

□ Kaypro DSDD 


Shipping UPS Blue 
Label no charge, 
$15.00 International 
per unit $_ 


Total Order $ 


Expiration Date. 


other formats available, please call! 
Signature_ 


320 


250CyiD90FTVWREINC. 

--P.O. Box 4957, Englewood, CO 80155, {303) 790-2588 TELEX 752659/AD - 
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HOW TO BUY SOFTWARE 
WHEN ALL THE ADS 
LOOK THE SAME. 


W e know it’s hard to choose 
a software house. All 
the ads say the same 
thing—“Lowest prices,” “fastest 
delivery,” “best support,” “biggest 
inventory." 

Trouble is, although the 
claims are the same, the com¬ 
panies are very different. Which 
is why we want you to know 
some important facts about m.s.‘ 

800-SOFTWARE is one of 
• the oldest and most repu¬ 
table firms in the industry. Our 
customers include IBM, GE, 
Hewlett-Packard, Xerox, AT&T, 
and thousands of other satisfied 
buyers. 


Our National Accounts Pro- 

• gram offers volume dis¬ 
counts and valuable services to 
large software users. We offer 
incredibly low prices on large 
bids! 

We have a giant, $1,000,000 

• inventory. Which means we 
can offer next-day delivery if 
needed. 

With every product you get 

• friendly, expert technical 
support. Have a question? 

You'll be glad you bought from 
800-SOFTWARE! 

We’ll match our com- 

• petitors’ prices on most 
products. We never cut service. 


6 We never charge extra for 
• credit card purchases, nor 
do we process for payment until 
the product is shipped. (Our com¬ 
petitors don’t make this claim!) 

7 You’ll automatically receive 
• our Technical Support 
Newsletter—a great way to stay 
up-to-date. 

8 We are members of the 
• Better Business Bureau 
and the Direct Marketing 
Association. 

We want your business. 

• And your repeat business. 
Which is why we work so hard to 
keep you happy. Give us a call and 
let us prove it! 







CHECK OUT All OUR INCREDIBLE PRICES; 


Lol«>1-3-3 

dBase ll/lll 

Frame werh 

WordStar 2000/2000 Pies 

$295 

$259/$349 

$349 

CALL 

Lotus S|itijphdnf 

A 

IF 

RFS File/Gr^h/Writc 

lUS Allow niiag 
$399/mod. 


SOFTWARE 


ASHTON TATI* 

dBass IIJI4I 

S25gjS343 

FraiucwqrL 

S34S 

BORLAND SOFTWARE* 

Sidekick 

CALL 

Turbo Pascal/SOS7 

S39;S79 

BDtIRBAKI* lOir 

i 79 

OECISION RESOURCES- 

Chdrimaster 

S24g 

Signmaster 

SIRS 

DIGITAL RESfARCH '‘ 

CALL 

F0X&GELLER‘- 

CALL 

FUNK SOFTWARE* Sideways 

S 49 

HARVABO SOFTWARE* 

Harysrd Pruieci Manager 

5289 

IMSI - PC Paintbrush 

S 99 

LIFEBOAT* LATTICE C COMPILER 

S3 59 

LIFETHEE* Vulkswriisr DBliiie 

si7g 

LOTUS™ 

12-3 

5295 

Syntphofiy 

S425 


MICRaPRO”^ 


WordStar 

1209 

WordStar 2900(2090 Plus 

CALL 

WordStar Pro PackageiP.P. Pfus 

mmm 

[nlnSisr 

CALL 

All Other Producls 

CALL 

MICRORIM* RBsseAOOO 

$259 

MICROSOFT’ 

Mulliplen 

$125 

Word wJMouse 

$299 

Fcirtran 

$2S9 

All Cl her Products 

CALL 

MICR OS TUF* Crus stalk 

$ 95 

MULTIMATE* 

$2S5 

NORTON UTILITIES™ 

$ 59 

ROSE SOFT* Pro Kev 

$ 99 

SOFTWARE PUBLISHERS* 

PFS File(GraphiWri tei 

$ S4 

PFS Report 

S 75 

SORClMdUS* 

SuperCalc 2(3 

$159($195 

EasyWriier II System 

$185 


lUS Business Accmuiling 

Super Projed ?209 

AN Olher Produds CALL 

HARDWARE, HC 

AMDEK - Muniturs CALL 

AST-^Pructucts CALL 

ATI'^ & CDEX IRAJNING CALL 

CODE A PttONE- Tel A Mpdein 547S 

EPSONPRmTE R S NE W LO W PRICES 1 

HAYES- 

SiuBriEtiede ms 12 OtI (12 0 Q S CALL 

HERCULES* 

CuInrCard $1S9 

Graphic Card U25 

MAXELL- & MEMOflEX* DISKETTES CALL 
MEMORY CHIPS CALL 

QKIDATA- PRINTERS NEW LOW PRICES! 

PRINCETON GRAPHICS* MONITORS CALL 

QUADRAM* CALL 

WESTERN UNION EASY LlNr^ FREE 


WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS! 



800-SOFTWABE, INC. 


; 940 Dwight Way 
' Berkeley, CA 94710 
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(tsoo-sominRi) 

To order call toll-free; 

800 - 227-4587 OR 415-644-3611 


LJ Dealer inquiries wckomc. 

□ Qunnlity discwunts available tbroug(h«ur 
National Accounts Program. 

□ Purcha&e orders ar:e«pted, Pka&c call us 
in advance. 

□ Call for shipiiirtg chargees. Overnight de¬ 
livery available. 

□ We do not add surcharge for credit card 
purchases. 

□ Prices may change. Above prices are for 
IBiM-FC and cumpatibieEr 

D Interuational orders welcome: 

TELEX #751743 SM SOFTWARE IJD. 
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ARTIFICIAL INTELLIGENCE 


THE CHALLENGE 
OF OPEN 
SYSTEMS 

BY Carl Hewitt 


Current logic programming methods may be insufficient 
for developing the intelligent systems of the future 


SYSTEMS OF INTERCONNECTED 
and interdepiendent computers are 
qualitatively different from the 
relatively isolated computers of the 
past. Such "open systems" uncover 
important limitations in current ap¬ 
proaches to artificial intelligence (Al). 
They require a new approach that Is 
more like organizational design and 
management than current approach¬ 
es. In this article weTI take a look at 
some of the implications and con¬ 
straints imposed by open systems. 

Open systems are always subject to 
communications and constraints from 
outside. They are characterized by the 
following properties: 

• Continuous cfum^ and evolution. Dis¬ 
tributed systems are always adding 
new computers, users, and software. 
As a result, systems must be able to 
change as the components and 
demands placed upon them change. 
Moreover, they must be able to evolve 
new internal components in order to 
accommodate the shifting work they 
perform. Without this capability, every 
system must reach the point where it 
can no longer expand to accommo¬ 


date new users and uses. 

• Am'9^engtfl relationships and decentralized 
decision making. In general, the com¬ 
puters. people, and agencies that 
make up open systems do not have 
direct access to one another's inter¬ 
nal information. Arm's-length relation¬ 
ships imply that the architecture must 
accommodate multiple computers at 
different physical sites that do not 
have access to the internal com¬ 
ponents of others. This leads to de¬ 
centralized decision making. 

• Perpetual inconsistency among knowledge 
kases. Because of privacy and discre¬ 
tionary concerns, different knowledge 
bases will contain different perspec¬ 
tives and conflicting beliefs. Thus, all 
the knowledge bases of a distributed 
Al system taken together will be 
perpetually inconsistent. Decentraliza¬ 
tion makes it impossible to update all 
knowledge bases simultaneously. This 
implies that it is not even possible to 
know what kinds of information are 
contained in all the local knowledge 
bases in the system at any one time. 
Systems must be able to operate in 
the presence of inconsistent and in¬ 
complete knowledge bases. 


• Need for negotiation among system com¬ 
ponents. In a highly distributed system, 
no system component directly con¬ 
trols the resources of another. The 
various components of the system 
must persuade one another to pro¬ 
vide capabilities. Consequently, a 
distributed Al system's architecture 
must support a mechanism for 
negotiation among components. 

• Inadeguacy of the closed-world assumption. 
The closed-world assumption is that 
the information about the world be¬ 
ing modeled is complete in the sense 
that exactly those relationships that 
hold among objects can be derived 
from the local information possessed 
by the system. Systems that depend 
on the closed-world assumption make 
use of the principle that they can find 

(tontinwd) 

Carl Hewitt received his PA.D. from the 
Masscahusetts Institute t^'&chnology in 1971 
and since then has wor^d in the field of ar¬ 
tificial int^ligence on foundational issues. His 
outside interests include hiking and skiing. 
Professor Hewitt can be readied at the MIT 
Artificial Intelligence laboratory. 545 
Technology Square. Room 813. Cambridge. 
MA 02139. 


APRIL 1985 • BYTE 22J 




OPEN SYSTEMS 


all existing instances of a concept by 
searching their local storage. At first 
glance It might seem that the closed- 
world assumption, almost universal in 
the A1 literature, is smart because it 
provides a ready default answer for 
any query. Unfortunately, the default 
answers provided become less 
realistic as open systems increase in 
size and less of the information is 
available locally. 

Continuous growth and evolution, 
arm’s-length relationships, incon¬ 
sistency among knowledge bases, de¬ 
centralized decision making, and the 
need for negotiation are interdepen¬ 
dent and necessary properties of 
open systems. 

Parallel Computation 
IN Open Systems 

The theory of recursive functions (e.g., 
Turing machines) is based on a batch¬ 
processing model of computation. 
Output is obtained from a recursive 
function when it finally halts. Open 
systems require a theory of computa¬ 
tion in which processing might never 
halt, may be required to provide out¬ 
put while still in operation, and can 
accept input from sources not antici¬ 
pated when the computation began. 

Asynchronous parallel computer 
systems make use of a two-input, two- 
output computing element called an 
arbiter. Arbiters are the fundamental 
hardware primitives that make parallel 
asynchronous computing different 
from sequential synchronous com¬ 
puting. Arbiters make decisions for 
which there is no logical justification 
(proof) because the decision cannot 
be predicted from knowledge of the 
structure of the computing system 
and its input. In a very fundamental 
sense, arbiters are not equivalent to 
'Hiring machines {see reference 3), 
Figure 1 shows an arbiter with inputs 
X and y and outputs x' and y'. 

An arbiter decides the order in 
which it receives requests. Thus, if in¬ 
puts X and y are asserted at about the 
same time, the result will eventually 
be one of the possibilities shown in 
figure 2. 

The output of an arbiter is not a 



Figure 1: Ah arbiter, witfi inputs x and 
y and outputs x' and y\ 



Figure 2: Given tfiat the inputs to the 
arbiter are asserted almost simultaneously, 
the resulting output will be one of the 
above tiw cases. 
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Figure 3: Ih practice, the inputs to an 
arbiter are analog signals varying between 
1 and 0. 


logical function of its input, in the 
sense that it is not a simple Boolean 
function, because the dimension of 
time enters into the semantics of ar¬ 
biter modules in a fundamental way. 
However, the feasible sets of outputs 
can be described in logic using the 
subsecjuently relation (see reference 1): 

(x=l and y=l) subseguently 
(or 

()c’=0 and i#‘= 1) 
(x’=l and if'=0}) 

Logic cannot be used to determine 
which particular eventuality will occur. 
Systems with arbiters are not equiva¬ 
lent to a nondeterministic Hiring 


machine, since an arbiter can require 
an unbounded amount of time to 
make a decision (possibly while other 
computations are taking place). If a 
nondeterministic Hiring machine is re¬ 
quired to make a decision, there is a 
bound on the amount of time it can 
take, and this bound is determined 
before it starts. Each individual choice 
of a nondeterministic Hiring machine 
takes one step. 

In practice, the inputs to an arbiter 
are analog signals that vary con¬ 
tinuously between 0 and 1. For exam¬ 
ple, if the actual inputs to an arbiter 
were .97 and .96, then the output 
might be as shown in figure 3. 

The arbiter has only digital outputs 
(Os or Is) even though the input is 
analog, it makes a definite digital 
choice out of the analog quantities of 
time and its two inputs. Because of 
the continuous nature of time and the 
analog nature of the input, an arbiter 
cannot be strictly modeled as a non- 
deterministiC'State machine. 

in a parallel computation, arbiters 
are used repeatedly so that the 
number of possibile outcomes grows 
exponentially with time. Thus, the ac¬ 
tual operation of a parallel computer 
system cannot be determined logical¬ 
ly by the inputs to the system. The in¬ 
determinacy of the arbiters used in 
open computer systems results in 
their making decisions that cannot be 
proved from knowledge of structure 
of the computing system and its input. 

Decisions Justified 
BY Agreements 

The electronic-banking system is a 
good example of an open system. 
You’re probably familiar with it 
through the use of automated teller 
machines that enable you to withdraw 
cash thousands of miles from where 
you opened an account. Tfeller ma¬ 
chines are continually being added to 
the system. 

Decisions about which transactions 
to honor are justified on the basis of 
an agreement between the bank and 
its depositors. Often an agreement 
will provide that the bank does not 
have to honor a withdrawal if there 
are insufficient funds present in the 
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account when the withdrawal is re¬ 
quested. The withdrawal would be 
refused even though It might be 
covered by subsequent deposits. 

The decisions of which withdrawals 
not to honor cannot be deduced from 
complete information about the struc¬ 
ture of the bank's computers and the 
input from the teller machines. Thus, 
the decision whether or not to honor 
a withdrawal Is not subject to logical 
proof. For example, suppose Account 
1 has a balance of $1000, Account 2 
has a balance of $2000, and they 
share a common reserve account with 
a credit limit of $3000. if two elec¬ 
tronic withdrawals of $4000 each are 
attempted at about the same time 
from both Account 1 and Account 2, 
then one of the attempts will be re¬ 
fused and the other one will be 
honored, though it is impossible to 
deduce which one will be honored 
and which one refused. 

The above example shows how a 
decision of an open system can be 
justified even though it does not 
follow from any proof. Instead, the 
decision is justified by an agreement 
to act in certain ways. We see a 
divergence between the theories 
used in the construction of open 
systems and their operation. Theory 
informs practice: e.g., the design of 
the banking mechanism is based on 
a financial theory. However, the finan¬ 
cial theory does not determine the ac¬ 
tual operations of the bank account¬ 
ing system. The operation of the bank 
accounts is determined by the order 
in which asynchronous events occur 
inside the system. Each performance 
of a complicated open system is 
unique. 

This illustrates the divergence be¬ 
tween classic recursive-function 
theory and theories needed to model 
open systems. (For a further discus¬ 
sion of the mathematical semantics 
needed to model the behavior of 
open systems, see references 1 and 

3.) 

Exploration vs. Search 

Searching in problem spaces is the 
traditional A1 framework. Problem 
spaces and problems have been de¬ 


fined as follows (see reference 16): 

Problem Space: A problem space 
consists of a set of symbolic struc¬ 
tures (the states of the space) and a 
set of operators over the space. Each 
operator takes a state as input and 
produces a state as output, although 
there may be other inputs and out¬ 
puts as well. The operators may be 
partial, i.e„ not defined for all states. 
Sequences of operators define patfis 
that thread their way through se¬ 
quences of states. 

Problem: A problem in a problem 
space consists of a set of initial 
states, a set of goal states, and a set 
of path constraints. The problem is to 
find a path through the space that 
starts at any initial state, passes only 
along paths that satisfy the path 
constraints, and ends at any goal 
state. 


A good example of a problem 
space is that of the game of chess: 

1. Initial state: chess pieces in starting 
position 

2. Operations: legal moves 

3. Goal states: checkmate, stalemate, 
etc. 

1 claim that searching through prob¬ 
lem-solving spaces provides a narrow 
foundation for the analysis and syn¬ 
thesis of intelligent systems. The 
perspective must be broadened to in¬ 
clude expioration that goes beyond 
search. An excellent perspective on 
some of the differences between 
search and exploration is provided by 
the means used to explore and de¬ 
velop the North American continent. 

1, Initiai state: There was no well- 
defined initial global state of the 

(ccnliKued) 
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New Qantex7065* 

A fast printer at a slow price. 


No matter how heavy the traffic; our 
new Qantex 7065 muttimode printer 
wiii keep your documents flowing 
smoothiy. At a very affordabie price. 

Use it for data processing, and 
the 7065 zips along at 300 cps bidirec- 
tionaiiy Both user-defined formats 
and six-part forms capabiilty ore 
standard 

Switch to word processing and 
the 7065 deiivers near ietter quality at 
125 cpa Plus features such as propor¬ 
tional spacing justification^ auto-un¬ 
derline and bold. 

And as a 65 cps letter quality 


printer, ifs fast enough and quiet 
enough to leave the competition in 
the dust. You get high density, double 
pass printing in your choice of some 
20 fonts 

The 7065 is also a dot addressa¬ 
ble graphics printer with resolution to 
144 X144 dots per inch and a full com¬ 
plement of line drawing graphics 

Besides being very fast, the 7065 is 
very compatible - with IBM Apple 
Lotus 1-2-3 and just about any other 
personal computer or software on the 
market, it offers built-in bar code ca¬ 
pability And its 500-million-plus char¬ 


acter print head and industrial qualify 
construction are designed for long 
hard use. 

To find out how quickly the 
Qantex 7065 could bring your infor¬ 
mation processing up to speed con¬ 
tact Qantex for details or a demo. 
Qantex, 60 Plant Avenue Hauppauge 
NY 11788. Call totl-free 800-645-5292; in 
New York State 516-582-6060. 
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North American continent in the mid¬ 
dle 1600s. Leif Ericson and Chris¬ 
topher Columbus had led some early 
probes, but the information was 
fragmentary, dispersed, and self¬ 
contradictory, 

2, Operations: The set of operations 
used to explore the continent was not 
defined in advance. Instead, it was im¬ 
provised dynamically and interactive¬ 
ly in the course of initial probes. Fur¬ 
thermore, the explorers operated in 
parallel so that there is no path of 
states of the continent that adequate¬ 
ly explains how it was explored. That 
is, the continent was not explored by 
finding a single path through a space 
of states. Exploration of the North 
American continent can be better 
modeled as a partial order of causal¬ 
ly linked historical events than as a 
problem space. 

3. Goal states: There was no set of im¬ 
mutable global goal states for the 
continent that the explorers set out 
to achieve. Rather, the explorers' goals 
evolved with the exploration methods 
as the exploration proceeded. 

Searching problem spaces is limited 
mainly in its applicability to artificial 
domains like chess and mathematical 
theorem proving. It is not very adapt¬ 
able to the hurly-burly of solving 
problems involving interaction with 
the physical world. Problem spaces 
do not provide sufficient flexibility to 
represent the problem-solving pro¬ 
cesses of communities because of the 
attempt to represent the problem 
solving of individual actors as a single 
global state. This limitation of prob¬ 
lem spaces is closely related to the in¬ 
adequacies of the Hiring machine as 
a model of asynchronous distributed 
systems. Problem solving in open sys¬ 
tems is more analogous to the ex¬ 
ploration of North America than the 
playing of games like chess. 

Planner 

Planner was one of the first AI pro¬ 
gramming languages to support goal- 
oriented problem solving without an 
externally specified problem space. It 
was based on the following principles 
(see reference 6): 


• Accessibility: Planner aims for a max¬ 
imum of flexibility so that whatever 
knowledge is available can be incor¬ 
porated into the problem-solving pro¬ 
cess even if it is fragmentary and 
heuristic. 

• Pattern-directed invocation: Procedures 
in Planner can be invoked by patterns 
of what they are supposed to accom¬ 
plish, Suppose that we have a 
stopped sink. One way we could try 
to solve the problem would be to 
know the name of a plumber whom 
we could call. An alternative that is 
more analogous to pattern-directed 
invocation is to advertise the fact that 
we have a stopped sink and the quali¬ 
fications needed to fix it. In Planner 
this is accomplished by making the 
advertisement (i.e., the pattern that 
represents what is desired) into a 
goal. 

• Procedural interpretation of logical state¬ 
ments: One basic idea behind Planner 


is to exploit the duality that we find 
between certain imperative and 
declarative sentences. Consider the 
statement {implies A B). The state¬ 
ment is a perfectly good declarative. 
In addition, it can also have certain 
imperative uses for Planner. It can say 
that we might set up a procedure that 
will note whether A is ever asserted 
and if so to consider the wisdom of 
asserting B in turn. Furthermore, Plan¬ 
ner permits us to set up a procedure 
that will watch to see if it is ever our 
goal to try to deduce B and if so 
whether A should be made a subgoal. 
Exactly the same observation can be 
made about the contrapositive of the 
statement (implies A B). Statements 
with universal quantifiers, conjunc¬ 
tions, disjunctions, etc., can also have 
both declarative and imperative uses. 
Planner theorems are used as im¬ 
peratives when executed and as 

{coniimed] 
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Your business needs more data base versatility than you get from hard disk systems, 
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INFELLIGENr B-450 
Mono/Color Display Card 


Color Graphics Mode: 640 dots x 200 lines TTL Monochrome Mode: MO dots x 350 tines Interlace Mode: 640 dots x 400 lines 
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I ook no further, the INTELLIGENT 
B-450 has it all. Designed to work 
with the IBM PC, PC XT, and PC AT, 
the INTELLIGENT B-450 is also suitable 
for IBM PC look-alikes. In addition to a 
parallel printer port, the B-450 has fourteen 
different screen modes which cover everything 
from medium-resolution monochrome text to 
high-resolution color graphics with interlace. 


Everyone from the ordinary user to the CAD/CAM 
specialist will find the B-450 is just right. 

Sound good? With a suggested retail price 
of only $294, it's nothing less than great! 

IBM and IBM PC am registered trademarks isf International Business Machines Corporation. 

INrELUGENr 

DATASVSIEM 


' * 


Intelligent Data System, Inc. 
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declaratives when used as data. 

Planner represented an advance 
over the "uniform proof procedures" 
of resolution theorem-proving sys¬ 
tems then current. The design for 
Planner was implemented by Suss- 
man, Winograd, and Charniak (see 
references 5, 23). Winograd used it to 
implement his interactive natural- 
language program, SHRDLU, for a 
world with simulated toy blocks (see 
reference 27). 

In order to understand how pro¬ 
cedural interpretation works, consider 
this logical statement: 

(For All X ((man J!) implies (mortal;()}) 

The implication has two parts: the 
antecedent (man z) and the conse¬ 
quent (mortal z). It says: For every x. 
if z is a man, then z is mortal. Logical 
rules of inference permit certain 
deductions from the above statement. 
For instance, that Socrates is mortal 
can be derived from the premise that 
Socrates is a man as follows: 

(Man Socrates) 


(Mortal Socrates) 

I proposed that logical implications 
like ‘"all men are mortal” could be in¬ 
terpreted as procedures in a program¬ 
ming language One interpretation, the 
belief-invoked interpretation (called the 
"antecedent interpretation” in Planner), 
provides that when the belief that x 
is a man is held, then the belief that 
z is mortal can be logically derived. 
We can express this as follows: 

{when (belief (man z)) do 
(believe (mortal z))) 

Another interpretation, the goal- 
invoked interpretation (called the "'con¬ 
sequent interpretation" in Planner), 
provides that from the goal that z is 
mortal, the subgoal that z Is a man 
can be logically derived; 

[when (goal (mortal z)) do 
(show (man z))) 

The ideas in Planner have been 
generalized and perfected in subse¬ 
quent artificial-intelligence program¬ 
ming languages. However, by them¬ 


selves they do not address the needs 
of open systems, 

Logic Programming 

Logic programming has been pro¬ 
posed by some as the programming 
paradigm for the future (see reference 
12). Let's focus on limitations that are 
inherent in the enterprise of attempt¬ 
ing to use logic as a programming lan¬ 
guage for dealing reliably with em¬ 
pirical knowledge and interacting with 
the physical world. The remarks in this 
section continue a debate that begins 
with the genesis of AI. i recommend 
that interested readers consult the ap¬ 
pendix to Marvin Minsky's frames 
paper (see reference 15) and the sub¬ 
sequent analysis of David israel (see 
reference 8). 

Logic programming must be based 
on logic. But what is logic? First-order 
logic with its well-defined semantics 
and syntax, is the basis claimed by 


most of those who call themselves 
logic programmers, in part, the con¬ 
fidence of logic programmers is 
based on the fact that first-order logic 
augmented with set theory has 
proved to be a good foundation for 
mathematical semantics. 
Omega-order logic is an extension 
to first-order logic that allows quan¬ 
tification over predicates and func¬ 
tions. It has advantages over first- 
order logic in that it includes the full 
lambda calculus as a sublanguage 
and has arbitrary powers of abstrac¬ 
tion. When certain technical problems 
having to do with Russell's Paradox 
have been dealt with, omega-order 
logic may be the preferred logical lan¬ 
guage (see reference 19). Therefore, 
we should consider it to be in the 
mainstream of logic programming. 
Experts have argued that the merits 
of other logics can be found in first- 
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order logic {see references 14 and 26). 
so the analysis in this article Is con¬ 
fined to first-order logic without loss 
of generality. 

The Inconsistency Problem 

1 make the following claim, which I call 
the Conjecture of Inconsistency; The 
axiomatizations of the human knowl¬ 
edge of all physical systems are 
uniformly inconsistent in practice. 

I've used the term conjedure because 
the above claim is in principle impos¬ 
sible to prove rigorously, easy to 
disprove by counterexample, and has 
a preponderance of evidence in its 
favor. The reasons for the inconsisten¬ 
cy have to do with the dispersed asyn¬ 
chronous nature of human knowl¬ 
edge, including the following factors: 

• Environmental context: The physical sys¬ 
tem being axiomatized is related to 
various other physical systems. For ex¬ 


ample. a diseased kidney is often 
related to a diseased heart. Knowl¬ 
edge of the kidney cannot be sepa¬ 
rated from knowledge of the heart. 

• Spatiotemporal context: A physical sys¬ 
tem is situated in space and time. 
Knowledge of the physical system 
comprises knowledge of its history 
and mode of production. 

• Terminological context: The predicates 
used in the axiomatization of the 
properties of a physical object are 
always somewhat problematic in prac¬ 
tice. For example, specifying in prac¬ 
tice what it means for a physical table 
to be flat raised many problematic 
issues. 

• Evidential context: It is impossible to 
separate what we know about a 
physical object from how we came to 
know it. Axiomatization of the 
methods by which the axiomatized 
knowledge came to be known further 
enlarges the axiomatization. 


The DEC System'20 is a good case 
in point. In the first place observe that 
the DEC System-20 is an extremely 
simple system in comparison with, 
say. the human kidney. Furthermore, 
the DEC System-20 is an artificial 
human construct that was designed to 
be consistent with some simple re¬ 
quirements. Nevertheless, despite the 
best efforts of software engineers, the 
formal description (axiomatization of 
documentation and code) of the DEC 
System-20 remains inconsistent. 
There are inconsistencies in the docu¬ 
mentation as well as inconsistencies 
between the documentation and the 
code. Although inconsistencies are 
continually being removed from the 
system, the experience is that more 
inconsistencies are always found 
immediately. 

Suppose that we were given un¬ 
limited funding to undertake the job 
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• Draws only 700 milliamps 

With these dual slave boards, each a 
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We^ve Put a 
Local Area Network 
on a Disk 

Corporate Information Sharing. It^ been described 
as the key to increasing a company's productivity, it’s 
also why large networks of PC's are becoming more 
and more common in the workpiace...ln spite of the 
fact that they’re costly, difficult to Install, and incompat¬ 
ible with much existing software. 

Finally, there's a solution to this corporate dilemma. 

Its name Is LAN Link™ 

A Software'Driven LAN That Uses Standard, 

R$‘232 Ports. A mojor breakthrough in local area net¬ 
works, LANLInk™ uses your computers' existing serial ports 
and runs under PC-DOS. 

Because all of the intelligence the network requires is 
on the server and satellite diskettes, expensive network 
interface boards aren't required. 

A Powerful Network That’S Cost-Conscious. If 
you've been pricing board-driven LAN's, you already 
know that they can cost over $1,000 per workstation. 

LANLi n k™ is different. 

Boasting a data transfer rate in excess of 100,000 BPS, 
LANLink™ is compatible with a wide range of programs. 
And because special boards aren’t required, installa¬ 
tion costs are one-third that of a traditional network. 

A Network Designed the Way Business Works. With 
LANLinki“ you’re able to customize your network along 
departmental lines using a data-sharing hierarchy and 
password-protected access. 
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of making the description of the DEC 
System-20 consistent. We would have 
to control the process by which the 
system grows and evolves. In par- 
ticuiar we wouid have to handie ail 
changes to the documentation and 
code in face of the following external 
requirements: 

• Bugs in both the code and docu¬ 
mentation must be fixed 

• New functions must be incor¬ 
porated to meet the customers' 
changing needs 

• The system must accept changing 
interfaces to other systems such as 
peripherals and networks 

There is no way to prove that the 
process by which the DEC System-20 
evolves will result in new releases with 
consistent formal descriptions. An ax- 
iomatization of the code and docu¬ 
mentation of even a system as simple 


as the DEC System-20 is. in practice, 
inconsistent despite enormous efforts 
made to achieve consistency. 

A second claim i make is that the 
axiomatizations of the human knowl¬ 
edge about any physical systems will 
forever be inconsistent, I call it the 
Conjecture of Perpetual Inconsisten¬ 
cy: Removing some inconsistencies 
from an axiomatization of the human 
knowledge about a physical system 
leaves an axiomatization which is 
nevertheless inconsistent. 

Message-Passing Semantics 

Consideration of the previous claim 
suggests that we need to examine 
how logic treats inconsistency. Incon¬ 
sistencies have some important im¬ 
plications of the utility of logic pro¬ 
gramming as a foundation for intelli¬ 
gent systems. The logical view of in¬ 
consistent theories is clear: They are 
meaningless because they corre¬ 


spond to no possible world. The 
logical account of meaning is too 
stringent for nontrivial empirical 
systems because inconsistent beliefs 
and descriptions are not meaningless. 
Inconsistency is inherent in the enter¬ 
prise of expressing the human knowl¬ 
edge of physical systems. A theory of 
meaning that maintains that inconsis¬ 
tent descriptions are meaningless is 
not directly applicable to problems of 
empirical knowledge. 

In model theory, the meaning of a 
sentence is determined by the models 
that make it true {see reference 24). 
For example, the conjunction of two 
sentences is true exactly when both 
of its conjuncts are true. Truth- 
theoretic semantics assumes that it is 
possible to give an account of truth 
in itself, free of interactional issues, 
and that the theory of meaning can 
be based on such a theory of truth. 
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Message-passing semantics takes a 
different perspective on the meaning 
of a sentence: It takes the meaning of 
a message to be the effect it has on 
the subsequent behavior of the sys¬ 
tem. In other words, the meaning of 
a message is determined by how it af¬ 
fects the recipients. Each partial 
meaning of a message is constructed 


by a recipient in terms of how it is pro¬ 
cessed (see reference 12). At a deep 
level, understanding always involves 
categorization, which is a function of 
interactional (rather than inherent) 
properties using the perspective of in¬ 
dividual viewpoints (see reference 13), 
Meaning is thus fundamentally inter- 
actional The meaning of a message 


is open-ended and unfolds indefinite¬ 
ly far into the future as other reci¬ 
pients process the message. Accord¬ 
ing to message-passing semantics, 
meaning is communication-based, not 
logic-based. 

Need for Due-Process 
Reasoning 

In the presence of conflicting informa¬ 
tion and contradictory beliefs^ logical 
proof is inadequate as a reasoning 
mechanism. Instead we need due- 
process reasoning that investigates dif¬ 
ferent sides of beliefs, goals, and 
hypotheses that arise. 

Consider the following hypothesis 
to illustrate due-process reasoning: 
'Nixon was guilty of destruction of 
evidence in the Watergate case by 
erasing a portion of a tape recording." 
One possible approach in logic pro¬ 
gramming is to gather evidence in 
favor of the hypothesis and attempt 
to fashion the evidence into a logic 
proof (perhaps augmented with "cer¬ 
tainty factors" or ' default assump¬ 
tions"). The other approach is to use 
' negation as failure" to conclude that 
the hypothesis is false because it can¬ 
not be proved from the available 
knowledge. Both of the approaches 
are inadequate in this case. No mat¬ 
ter how much evidence is produced 
and analyzed, logical proof (either for 
or against Nixon*s guilt) is unbalanced 
because it presents only one side of 
the case in the form of a proof. Using 
"negation as failure" to draw conclu¬ 
sions from the inability to construct 
such a proof is equally limited. A 
balanced approach requires debate 
between differing positions and 
weighing presented evidence. 
Debates are not structured in the 
same way as logical proofs. 

Due-process reasoning is the pro¬ 
cess of collecting and analyzing the 
evidence and arguments presented 
by all interested parties. Advocates col¬ 
lect evidence and organize arguments 
in favor of the hypothesis. In parallel. 
skeptics collect evidence and organize 
arguments against the hypothesis. 
Then a debate is conducted on 
grounds for deciding the case in 
terms of motive and ability. The ques- 
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tion of motive is whether Nixon 
thought that he would benefit by eras¬ 
ing the tape. The question of ability 
is whether he could have erased the 
tape. Both advocates and skeptics 


How Do I 
Choose the 


recursively make use of due-process 
reasoning while investigating, organiz¬ 
ing, and presenting their cases. The 
advocates and skeptics operate inter- 
dependently in collecting evidence 
(through discovery processes and 
disclosure requirements) as well as in¬ 


teracting by debating each others' 
cases in a decision-making process 
that is fundamentally different from 
logical proof. 


Monitor? 


Prolog 

Advocates of logic programming ini¬ 


tially developed a programming lan¬ 
guage called Prolog that was based 
on the goal-invoked procedural inter¬ 
pretation of implication discussed 
earlier in the section on Planner (see 
reference 1!). The example discussed 
earlier to the effect that "in order to 
show that X is mortal, establish a 
subgoal to show that x is a man" is 
written in Prolog as: 

mortal (x) man (x) 

The original Prolog was a much 
simpler language than Planner, which 
was a considerable advantage in 
terms of pedagogy and ease of imple¬ 
mentation, But now Prolog, like the 
Planner-like languages before it, has 
fissioned into incompatible dialects 
based on the procedural interpreta¬ 
tion of logic, pattern-directed invoca¬ 
tion, message-passing theory, and de¬ 
scription systems (see references 4, 9, 
and 12). 

In addition to the genera! limitations 
of logic programming discussed 
earlier, Prolog has some idiosyncratic 
weaknesses all its own. The closed- 
world assumption is the hypothesis 
that the locally available knowledge 
is complete: i.e., if a proposition does 
not follow from the local knowledge 
base, then It is assumed to be false 
(see reference 18). Planner could 
make use of the closed-world assump¬ 
tion using its ability to conditionalize 
a plan (theorem) on the exhaustive 
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failure to establish a goal. In fact, 
Wi nograd made strong use of the 
capability in SHRDUJ, Influenced by 
Planner, Prolog went much further 
and adopted a very strong form of the 
closed-world assumption as a basic 
postulate of the programming lan¬ 
guage in incorporating negation as 
failure. (Relational database systems 
make use of a similar strong hypothe¬ 
sis: If an entry is not found in a rela- 
tionai table, then the relationship is 
false.) The strong use of the closed- 
world assumption in Prolog is incom¬ 
patible with the need in open systems 
to allow for the open-ended in¬ 
cremental introduction of new beliefs 
and objects. 

Information-Processing 
Principles for the Future 

The term reflectm has been much 
discussed in the current Al literature 
(see references 2. 4, 7, 22, and 26). 
It is universally conjectured that 
reflective problem capabilities will be 
important to improving machine 
problem-solving capabilities. How¬ 
ever, a danger is developing that the 
important problems will be neglected 
unless reflective problem solving is 
taken to encompass the following 
minimum capabilities: 

• History of its own khavior. What did 
you do then? 

• Representation of its own information¬ 
processing procedures: How do you make 
decisions? 

• Knowledge of the relationship between its 
previous behavior and current procedures: 
What would you do differently and 
why? 

• Representation of its procedures for inter¬ 
acting with the external world: How do you 
control things? 

The current state of the art in imple¬ 
menting reflective systems is extreme¬ 
ly primitive. Many of the issues and 
questions itemized above have not 
yet been properly addressed. 

Besides reflective problem solving, 
other principles should be adopted in 
constructing reliable systems that 
meet the needs of open systems. 
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• Serendipity: It is not critical whether 
the system learns of a result before 
it can be used in a problem-solving 
task or after work has commenced on 
the task. 

• Pluralism: There is no central arbiter 
of truth in the system. 

• Accessibility: All knowledge of the sys¬ 
tem (including its own procedures) 
should be able to be applied to any 
problem. 

• Parallelism: The system should be 
able to mobilize its full resources in 
parallel instantiations for different 
aspects of large-scale problems. 

• Due-process reasoning: The system col¬ 
lects and debates alternatives to 
decide among beliefs and goals. 

• Reflection in practice: Knowledge (in¬ 
cluding self-knowledge) should inform 
practice, and practice should modify 
hypotheses, beliefs, and goals. 

• Reasonableness: The system should 
perform efficiently in the face of con¬ 
flicting information and inconsistent 
beliefs. 

Conclusions 

In practice, the human knowledge of 
a physical system cannot be con¬ 
sistently axiomatized. Every physical 
system is open in the sense that it is 
embedded in a larger physical en¬ 
vironment with which it interacts asyn¬ 
chronously. In general, open systems 
are not totally in control of their fate. 
In contrast, closed systems (like Peano 
arithmetic and point-set topology) are 
exactly characterized by rules and 
laws. 

Proponents of logic programming 
have maintained that it is a suitable 
basis for all programming and is the 
programming paradigm for the future. 
Logic programming has some funda¬ 
mental limitations that preclude its 
becoming a satisfactory programming 
methodology. It is inadequate for the 
needs of open systems because it is 
based on logical operations instead 
of communication primitives and 
logical reasoning instead of due- 
process reasoning. Decisions in open 
systems are justified by agreements to 
act in certain ways. Justification by 
agreement stands in contrast to justi- 
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fication by logical proof: interaction 
with the physical world involves deal¬ 
ing with conflicting and contradictory 
information in a way that does not fall 
within the scope of decision making 
by logical proof. Prolog also suffers 
from the limitation of negation as 
failure" restricting it to a closed-world 
assumption that is incompatible with 
the nature of open systems. 

We need foundations for intelligent 
systems based on principles of com¬ 
mutativity, pluralism, accessibility, 
reflection in practice, and due-process 
reasoning. Logical reasoning is a 
useful module in the repertoire of an 
intelligent system, but it is not the 
whole show. ■ 
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ARTIFICIAL INTELLIGENCE 


VISION 

BY Dana H. Ballard and Christopher M. Brown 


Biology challenges technology 


VISION AND MOTOR CONTROL are 
such common capabilities in the 
animal kingdom that we do not usual¬ 
ly associate them with intelligence. Yet 
vision has always been a paradigm 
problem for artificial intelligence (Af), 
since it is mysteriously difficult. Tech¬ 
nology has mounted many responses 
to the biological challenge of reliable 
versatile real-time vision systems, but 
so far the resulting industrial systems 
only work in specialized settings (or 
domains). These systems are routinely 
used to inspect Integrated circuits and 
manipulate parts but cannot be used 
outside of these limited contexts. For 
example, the systems' image input is 
binary (black and white), not the full 
gray-scale range provided by an input 
device such as a TV camera. Attain¬ 
ing such an image calls for carefully 
engineered lighting and imaging con¬ 
ditions. Also, to attain the necessary 
speed, the systems have simple algo¬ 
rithms that will not tolerate events 
such as parts obscuring one another 
or lying propped up at odd angles. A 
seemingly simple but elusive in¬ 
dustrial vision task, beyond the capa¬ 
bility of all current systems, is the "bin- 
picking" problem, one regularly sur¬ 
mounted by humans: it involves sim¬ 


ply grasping and removing parts 
jumbled together in a bin. not laid out 
fiat on a special surface. 

Thus, fast reliable computer vision 
is so hard that we can presently 
achieve it only in highly constrained 
and simplified domains. This makes 
the fast and reliable vision performed 
by biological systems all the more 
marvelous and mysterious. Somehow, 
humans perform recognition, descrip¬ 
tion. manipulation, and locomotion in 
a highly complex world of moving 
solid objects, both rigid and nonrigid. 
with complex (textured, transparent, 
glossy, etc.) surfaces and highly 
variable illumination conditions. 

General-purpose vision systems, 
which can build descriptions of their 
environment in general situations, re¬ 
main a research goal. Tbday. a consen¬ 
sus is emerging that such systems will 
be designed around two central ideas, 
originating in biology and redis¬ 
covered by researchers in technology. 
The embodiment of these ideas in vi¬ 
sion systems is a topic of much cur¬ 
rent concern and an area of rapidly 
expanding technological achievement 
and biological insight. 

The first idea is that vision systems 
use a hierarchy of representations 


that develops visual information in 
many intermediate stages to span the 
gap from input signal to cognitive 
symbols. Computer-A^ision researchers 
found the hierarchy to be a solution 
to several technical problems of com¬ 
puting and storage efficiency. Current¬ 
ly researchers in the neurosciences 
are studying the extent of such a func¬ 
tional and physiological hierarchy in 
biological systems, and many signs 
point to biological versions of the 
computer-Arision hierarchy. 

The second idea is parallel com¬ 
putation, Researchers have known for 
a long time that nervous systems com¬ 
pute in parallel, and they have made 
many attempts to model such com¬ 
putations. Recent work has provided 
new tools in these areas (see the ar¬ 
ticles in this issue "Learning in Parallel 
Networks" by Geoffrey E. Hinton on 
page 265 and "Connections" by 
lerome A. Feldman on page 277) and 
powerful parallel computing engines 
are now realizable. In the remainder 
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VISION 


of this article, we will explore the two 
themes of representational hierarchy 
and parallelism in computational and 
biological vision. 

History and Background 

The digital analysis of visual input has 
been a research issue since the late 
1950s when computers became large 


enough to accommodate such data. 
After about a quarter of a century of 
development, computer vision is a 
large subfield of Ai. Like robotic con¬ 
trol and computer-speech analysis, 
computer vision often uses '‘real" 
data—that is, the raw output of 
sensors—as its input. However, com¬ 
puter vision also uses more symbolic 


or processed data. Thus, one vision 
program can have, for example, an ar¬ 
ray of gray-level intensities from a 
television image as input, while an¬ 
other program may take a symbolic 
description of a line drawing as input. 

The goab of computer vision are also 
diverse but may be characterized as 
seeking answers to "what,'’ "where," 
and "why" questions. "What" ques¬ 
tions concern the identification of ob¬ 
jects in a scene; "where" questions in¬ 
volve the perception of the environ¬ 
ment in time and space; and "why" 
questions address causal relation¬ 
ships between objects. 

Trtie computer vision, with the goal 
of understanding images of complex 
three-dimensional scenes, was first at¬ 
tempted in the early 1960s by Larry 
Roberts at MiT (see reference 1). His 
goal was to "understand” a scene 
made up of polyhedral blocks, in the 
sense of being able to produce a line 
drawing of the scene from any view¬ 
point. Roberts's system pioneered 
many fundamental techniques still in 
use today, not just in computer vision, 
but also in computer graphics. In par¬ 
ticular, the system analyzed digitized 
input images by identifying "edge 
elements" that might line up along the 
polyhedral edges (see figure 3b for an 
illustration of this technique in 
another application). The system then 
fused these edge elements to pro¬ 
duce longer lines that corresponded 
to the polyhedral edges (figure 3c 
again is similar) and matched the 
resulting line and polygon data struc¬ 
tures against three-dimensional 
models of primitive blocks. This pro¬ 
cess derived the scaling, rotation, and 
translation of the models needed to 
explain the image data, and this infor¬ 
mation allowed the system to produce 
the final line drawings, using basic 
computer-graphics techniques—also 
first attempted by Roberts—such as 
hidden-line removal. 

Roberts's goal was ambitious even 
by today’s standards: No computer vi¬ 
sion system will perform the task of 
reliably identifying blocks on a table 
in the presence of occlusion and 
noise. However, such early work 
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Figure I: The processes (ellipses) and data representations [rectangles] of a general 
computer-vision system. Processing can proceed from data to symbolic description 
(fl normal data-driven scheme) or in the reverse direction [where ex.peciations guide 
processing). Control is most often thought to flow irt both directions. Each stage of 
processing includes ossumpticfHS about how the image information is related to the 
phenomena of interest in the world. 1m natural systems ffese assumptions may be 
innate or learned. 
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VISION 



Thus the field of computer vision is 
quite large It includes the afore¬ 
mentioned industrial inspection sys¬ 
tems. as well as academic research ef¬ 
forts whose competence (what we 
must know to solve a problem) is 
often of more interest than their per¬ 
formance (how we actually solve the 
problem in real time). See the biblio¬ 
graphy at the end of this article for 
more materia! on the field of com¬ 
puter vision. 

In the 1970s a cognitive approach 
to computer vision arosOp which con¬ 
veniently minimized image-level com¬ 
putation and emphasized the sym¬ 
bolic manipulations to which com¬ 
puters are well adapted, in such 
"knowIedge-directed'^ vision, process¬ 
ing uses facts about such phenomena 
as gravity support, occlusion, or the 
likely spatial relations between ob¬ 
jects in the scene. Research turned 
toward representing and manipulating 
facts about a particular setting (or da- 
maw, such as a grouping of polyhedral 
blocks or an office scene} and exploit¬ 
ing the domain-specific knowledge in 
vision. 

However, the representation and 
application of knowledge is a very dif¬ 
ficult branch of At, and the available 
techniques proved inadequate to 
bridge the gap between the input 
image and the desired symbolic de¬ 
scriptions of it. Thus in 1974. starting 
with Marr at MIT and Barrow and 
Tbnenbaum at Stanford Research In¬ 
stitute. attention was directed toward 
a collection of intermediate represen¬ 
tations, termed iRlrinsic images, that 
would span the representation gap. 

Tbday the consensus of the com¬ 
puter-vision community is that this 
gap is bridged by a set of visual data 
representations that are arranged in 
a hierarchy of increasing abstraction. 

Vision and 

THE Abstraction Hierarchy 

Our vision is quite reliable—that is, 
there is a good correlation between 
our perceptions and things in the 
world. Otherwise we would not have 
survived as a species. How do we ig¬ 
nore irrelevant variations and concen¬ 
trate on those that mean something? 


revealed the immense computational 
complexity of vision and the unreli¬ 
ability and inadequacy of sequential 
control structures to allocate process¬ 
ing power 

Such a task requires an extraordi¬ 


nary amount of computation, which 
includes extracting ph^ical informa¬ 
tion from an image, labeling image 
regions that correspond to significant 
objects, and symbolically describing 
objects in the image. 


Figure 2a: Optic flow images (retinal pattern velocities caused Bg scene motion) from 
a rotating sphere and cylinder 
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How do we achieve the constancies 
whereby we recognize objects under 
varying illumination, or faces at dif¬ 
ferent ages? How do we perform so 
fast and reliably? A partial answer to 
these questions is that of abstraction 
hierarchies. 

Modern computer vision spans the 
gap between input image and object 
perception with a hierarchy of repre¬ 
sentations (the aforementioned intrin¬ 
sic images) operated on by powerful 
computational processes (as shown in 
figure I). These processes create 
representations that pass from image¬ 
like representations of physical 
parameters to symbolic descriptions. 
Constructing these intermediate 
descriptions is feasible and probably 
necessary, but it involves complex 
computations for a general vision sys¬ 
tem (as opposed to a highly spe¬ 
cialized system, such as an industrial 
system). 

At the earliest level (the input level), 
a general vision system derives a rep¬ 
resentation of image brightness 
changes that it uses for stereo dispari¬ 
ty calculations (the difference be¬ 
tween two views of the same setting), 
detecting changes in surface composi¬ 
tion, orientation, distance, reflectance, 
and so forth. Perceptual phenomena 
(e.g,. subjective contours, the ability 
to discern colinearity of dissimilar 
shapes) suggest components for the 
earliest image representations (e.g., 
locations, orientations, and endpoints 
of features). Feature detectors that 
derive these components may then 
be designed by humans. 

Much current research is centered 
around the production of physical 
property images, which are inter¬ 
mediate representations that the sys¬ 
tem forms before attempting object 
recognition. These image-like repre¬ 
sentations are registered with the in¬ 
put image and contain values of 
physical parameters of scene points 
such as the distance from a sensor to 
the point, the albedo (reflective 
power) of surfaces, the objects' direc¬ 
tion of motion, the location of 
shadows and light sources, and so 
forth. Researchers generally assume 
that the processes producing physical 


property images are part of "early vi¬ 
sion." That is, they are not dependent 
on the context of the scene being 
viewed, much less on conscious rea¬ 
soning, but are robust general pro¬ 
cesses that produce reliable output in 


a broad range of natural circum¬ 
stances. However, these processes 
cannot be completely general and 
reliable, since the two-dimensional in¬ 
put image does not capture three- 

tcpntmedl 



Figure 2 b; Shapes causing the images as derived by a computational vision process. 
Such processes use mathematical models of physical Icm and assumptions about nature 
to recover physical information about scenes from input images. {Courtesy of ]ohn 
Aloimonis. University of Rochester.] 
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dimensional information directly (it 
can only imply it). But the usual 
reliability of these processes in animal 
vision implies that they rely on natural 
constraints or assumptions about the 
world to derive unambiguous output. 
Identifying and using such constraints 
are important goals of modern com¬ 
puter-vision research. This, in turn, 
calls for seeking out properties of the 
physical work that could help a visual 
process do useful work, making math¬ 
ematical models of their interaction 
with visual phenomena, and imple¬ 
menting the mathematics in computer 
programs. One such result that illus¬ 
trates the kind of computations at this 
level is the computation of relative 
depth from optic flow (see figure 2). 

The step beyond intrinsic images is 
a large one: although they contain 
physical information, they are still 
image-like entities not yet described 
in terms of objects, TV/o of the most 
important visual phenomena are mo¬ 
tion and texture, which transmit much 
information about the objects and 
surfaces in a scene. One of the most 
active areas of computer-vision 
research is the extraction of informa¬ 
tion from motion or from optic flow 
of the visual field on our retina as an 
object or the viewer moves. It is also 
a particularly good illustration of the 
symbiosis that can take place between 


psychology and computer vision. 

Researchers basically agree that the 
higher abstraction levels in a general 
computer-vision system must contain 
data structures representing aspects 
of the domain from which the scene 
originates. The resulting problems in 
knowledge representation are inter¬ 
esting in a wide variety of Al applica¬ 
tions. For example, computer model¬ 
ing of three-dimensional rigid solids 
is by no means a solved problem ex¬ 
cept for certain manufactured objects. 
Also, representing naturally occurring 
shapes and volumes so that they can 
be matched to their geometric 
counterparts in intrinsic images is still 
an open question. 

High abstraction levels pose several 
other difficulties. Perception goes on 
through time, and yet representing 
processes through time is an area of 
advanced Al research. 

The contribution of high-level 
knowledge and inferential procedures 
to the vision process is still a mystery. 
It seems certain that information does 
not simply flow "bottoms up" (that is, 
sequentially, from low-level to high- 
level) through the visual system, as it 
did in Roberts's first system. Nor is vi¬ 
sion merely controlled hallucination, 
with the abstract representations dic¬ 
tating our perceptions as they do in 
dreams, subject to minor corrections 


from incoming data. The upper levels 
of abstraction hierarchy must support 
information flow in both directions, 
and a bottleneck in current computer- 
vision research is achieving useful in¬ 
teraction between the lower, image¬ 
like representations and the higher, 
symbolic ones, 

State-of-the-Art Examples 

Two examples will illustrate the opera¬ 
tion of computer vision in the sort of 
abstraction hierarchy introduced in 
the last section. The three-dimen¬ 
sional MOSAIC system at Carnegie- 
Mellon University, developed by 
Marty Herman and 'Thkeo Kanade. can 
reconstruct three-dimensional repre¬ 
sentations of buildings from two aerial 
views—using stereo to provide depth 
Information—or from a single view- 
using advance knowledge about the 
nature of the input scene to provide 
depth information. Figures 3a through 
3d show the operation of the mono¬ 
cular version of the algorithm. 

The MOSAIC system uses an edge 
operator to find intensity discon¬ 
tinuities, which contain much image 
information in a single input image 
(see figure 3a). Because the image has 
a baffling number of such "edge 
elements,” the system sends the out¬ 
put to a post-processing routine that 
identifies edges that are likely to con- 



Figure 3 a; Aerial view of a city park and Mldings provided 
as a single input image to the MOSAIC {see text] system. 


Figure 3 b: Output of an edge-finding algorithm applied to the 
image of figure 3a. 
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tribute to interesting structures in the 
image (see figure 3b). Several stages 
of processing then link the edges into 
two-dimensional structures using stan¬ 
dard edge-linking technology and in¬ 
formation about the way lines meet 
to form vertices in polyhedral scenes. 
And then the edges are linked into 
three-dimensional structures—using 
information about gravity, support, 
the perspective imaging process, and 
other facts describing the physical 
scene domain and the optics of image 
formation. Figure 3 c shows the result 
of this processing; a perspective view 
of a three-dimensional “wireframe' 
representation of edges in the scene. 

The next stage of processing relates 
the wireframes to stored representa¬ 
tions of three-dimensional solid 
models. In a sense, the solid models 
are the final output of the program, 
with two important additions. First, 
the system can relate new image in¬ 
formation to its existing model data 
structures, which it can refine as it ac¬ 
quires the new images. Second, the 
system can, using standard computer- 
graphics technology, map the flat 
image onto the surfaces of the stored 
three-dimensional models. The sys¬ 
tem can then display three "painted" 
models from another angle, as shown 
in figure 3d. 

Work continues on the extraction 


and identification of meaningful parts 
of an image. This process is called 
segmentation, which is typified in the VI¬ 
SIONS (Visual Integration by Seman¬ 
tic Interpretation of Natural Scenes) 
system at the University of Massachu¬ 
setts. The VISIONS system's sophisti¬ 
cated programs use models of a 
specific domain (rural, outdoor 
scenes of houses, trees, etc.) and 
knowledge about that domain. 

In this work, the goal is to segment 
a color image (as in figure 4a) into 
regions that correspond to meaning¬ 
ful objects or substances in the image. 
The process involves extracting 
straight lines (see figure 4b), and 
regions of related color characteristics 
(see figure 4c), The VISIONS system 
uses interpretation rules that incor¬ 
porate knowledge about the scene 
domain (for example, that a driveway 
is not found silhouetted against the 
sky, or that a house’s roof is above its 
walls) in cooperation with the image- 
guided segmentation processes. 
These interpretations make the 
segmentation process more reliable, 
by indicating, for example, when 
regions may be merged or should be 
split. For example, in figure 4c the 
system has colored regions that it has 
hypothesized, using interpretation 
rules, to be shutters. Foliage is an im¬ 
portant component of these scenes. 


and VISIONS has a set of feature ex¬ 
tractors and recognizers to allow 
reliable identification of foliage, 
despite its many different ap¬ 
pearances. 

Figure 5 shows the final labeling of 
another input scene, with regions 
identified as sky, foliage, grass, wall, 
shutters, roof, and regions (in black) 
that are uninterpreted due to the lack 
of a symbolic model in the current 
system or deviation of the scene's ap¬ 
pearance from that predicted by the 
model. VISIONS currently models 
some 20 major objects and object col¬ 
lections such as "house" and "house 
scene," and a larger number of object 
parts such as “roof" and "shutters." 

The two examples of current sys¬ 
tems show the beginning of under¬ 
standing the competence issues in vi¬ 
sion: We know what kinds of entities 
need to be computed. However, each 
of these examples requires huge 
amounts of computer time. Most re¬ 
searchers believe that the perfor¬ 
mance problem in vision will only be 
solved through parallel computation, 

Challenges 
FROM Animal Vision 

One of the most promising directions 
for the study of parallel processing 
has centered around studies of 

[contmaed] 



Figure 3c: A "wireframe‘ of linM line segments three 
dimensions resulting from several sorts of processing applied to 
the data of figure 36. 



Figure 3d: Computer-graphics technigues use the orlgiml photo 
and the three-dimemional models extracted hy further processing 
of the wireframe data of figure 3c, in a convincing 

reconstruction of the scene. |Ccfwrtesy of Marty Herman and 
Takeo Y^nade at Carnegie-Melion 
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human and animal vision. Unlike 
robot vision, where many of the com¬ 
plexities of sensing the environment 
can be manipulated by tailoring the 
environment and using special imag¬ 
ing techniques, animai vision must 
somehow anaiyze timevarying photo¬ 
metric data in its full complexity in 
reai time. Furthermore, biological sys¬ 
tems use neural-processing elements 
that are six orders of magnitude 
slower than silicon components. 

Despite all these apparent disad¬ 


vantages. animal systems succeed ad¬ 
mirably. Experiments with human 
subjects show that they can make a 
variety of behavioral responses to 
visual stimuli in a few hundred milli¬ 
seconds. Thus, the biological system, 
somewhat embarrassingly, embodies 
solutions to problems that still plague 
vision researchers. This situation has 
lured researchers to tackle the prob¬ 
lem of modeling the human visual sys¬ 
tem head-on, in the hopes of dis¬ 
covering its secrets. Such researchers 



(4a) 



Figure 4: (a) An outdoor scene to (re analyzed by tfie VISIONS computer-vision 
system, [b] ^raight lines extracted from tfie data of 4a. (c) Regions extracted from the 
data of 4a. 


typically have a wide range of cross- 
disciplinary interests and are joining 
to make progress in the separate 
fields of psychology, neuroscience, 
and computer science. We shall 
describe some of the more interesting 
of the many new results from these 
disciplines. 

Since humans are very good at 
visual tasks, researchers were sur¬ 
prised to find that, for some tasks, in¬ 
formation can be processed in 
parallel, but for rather modest in¬ 
creases in complexity, the processing 
became sequential (see reference 2). 
Tteisman describes visual displays of 
letters about which subjects were 
asked questions of the form "Does 
the display contain a T?" (See figure 
6.) Most subjects can answer this 
question in a few hundred millisec¬ 
onds. independent of the number of 
letters displayed (see the lowest 
dashed lines of figure 6). However, if 
we change the question to "Does the 
display contain a red T?" the time 
taken to answer becomes linearly 
dependent on the number of letters 
displayed. From this we conclude that 
the brain processes certain primitive 
features in parallel but processes con¬ 
junctions of these features serially. 

We still lack a detailed explanation 
for this result, but one hypothesis is 
as follows. It may be uneconomical for 
the visual system to check stored pro¬ 
totypes against spatial positions. A 
faster way would be for the brain to 
build an abstract representation that 
is independent of the precise point in 
space where the feature is located. 
Thus, we hypothesize that the brain 
builds a representation for a T if there 
is one or more IS anywhere in the 
visual field. In a similar process, the 
brain builds a representation for per¬ 
ceived color values, such as "red." 
Thus, the brain could answer ques¬ 
tions concerning these features direct¬ 
ly. In contrast, questions about con¬ 
junctions of features cannot be han¬ 
dled by this scheme, since informa¬ 
tion about spatial location is not pres¬ 
ent in the abstract representation. 
One idea, termed the searchlight hypo¬ 
thesis (see reference 3). is that the brain 
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Figure 5: Regions extracted and laMed by VISIONS for another house scene. 
I Figures 4 and 5 courtesy of Allen Hanson. Edward Riseman, and t^e 
VISIONS project at the University of Massachusetts.! 


sequentially focuses on spatial loca¬ 
tions from which the features are 
derived. In this manner, if the’T" fea¬ 
ture and the Ted" feature occur 
together, then the question can be 
answered affirmatively. The separa¬ 
tion of data into two different levels 
of abstraction (spatially organized and 
nonspatially organized) seems to be 
a fundamental design decision that 
allows the brain to do its job quickly. 

Mishkin and colleagues performed 
another experiment that points to this 
organization (see reference 4). They 
made selective lesions in different 
parts of a monkey s cortex. Monkeys 
with lesions in one area of the brain 
performed a feature-recognition ex¬ 
periment at chance levels (in a 
statistically random manner) but had 
no trouble with a spatial-location ex¬ 
periment. In contrast, monkeys with 
lesions in another area performed a 
spatial-location task at chance levels 


but had no trouble with a feature- 
recognition experiment. This startling 
result shows that an important psy¬ 
chophysical property may have a 
distinct locus in animal brains. 

Coding Physical 
Constraints as Hardware 

Concurrent with these biological and 
psychological results, researchers In 
computer vision have been exploring 
parallel models of computation that 
handle features in similar ways. In ad¬ 
dition, these models have to grapple 
with many difficulties of noise and 
missing information; A shape outline 
or a feature like a straight line is only 
represented in an image by partial 
and conflicting evidence mixed with 
confusing noise. 

lb overcome this problem, we use 
the Hough transform (see reference 
5). The Hough transform includes a 
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wide variety of clustering histogram 
analysis and estimation strategies, all 
of which transform data so that phe¬ 
nomena of interest form clusters. 

Consider an example using the 
Hough transform for line detection. 
Tb detect lines in an image we must 
first detect local intensity differences 
or edges. Figure 7a shows the Hough 
transform applied to the image of a 


Rubik's cube in which intensity dif¬ 
ferences could be caused by an ac¬ 
tual edge of the cube a shadow, a 
label and so on. If we call the image 
/(jt,y) and the horizontal and vertical 
intensity differences h{x,g] and 
then one way to compute the inten¬ 
sity differences uses the values of 
neighboring picture elements in the 

{continued) 



Figure 6: iitne in milliseconds for expenments described text. recognizing 

a single feature such as "red' or the letter ’T", a subject's reaction time is constant if 
the feature is i« the displag (POS). 1/ it is absent or, more importantly, if the stimulMS 
is a conjunction (i£.. red T. depicted by a solid (iw£), the response time increases linearly 
with the size of the display. \¥igure taken from It'eisman {see reference 2].\ 
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following manner; 

fi{x^) - fix+l. !>-l) - fix-l. y~l] 

+ 2x/(x+l, u) - 2xf{x-[. y) 
+/(x+l. y+l) - /(X-l. (f+l) 
v(x.{/) - flx-1. 1 /+I) - flx-1, y-l] 

+ 2x/(x. i^+I) - 2x/(x, y-l) 
+ fix+l. i^+I) - /(x+1. y-l) 

The edge finder reports an edge if 
the magnitud e of th e intensity dif¬ 
ferences (m=V(lt’+v’)) is greater than 
a given threshold value. Vfe will give 
the orientation of the edge as $. 
where tf=arctan(<t/v). 

Next, we accumulate the local 
edges into straight lines. This ac¬ 
cumulation is essentially a voting pro¬ 
cess. in which each edge element 
"votes" for the lines that could have 
caused it. Thus, in figure 7b. the edge 
element centered at the point (xo,yo). 
with the orientation $. votes for a line 
that we can describe as (e.0). where 
Q=x cos 0+y sin 0. 

After each edge element votes for 
the lines that could have caused it. the 
line with the most votes is presumed 
to be an actual line of the image, 
rather than an artifact or noise. 

Tb facilitate this accumulation pro¬ 
cess. place all the values of (e.J) into 
another twodimensional array, with g 



(7a) 


and S as coordinate axes (see figure 
7c). The brightness of each cell in 
figure 7c is proportional to the 
number of edge elements voting for 
a line at that particular value of (e.9). 
That is. the brighter the cell, the more 
likely the image actually has a line 
with those values of (c.®!- 
lb sum up. sup)x>se the feature 
detector applied to a point (x.y) of the 
image responds with a local edge 
orientation 6 and a measure of edge 
contrast. Then one version of the 
algorithm is as follows. 

For each point (x.y) in the image, do 
the following two steps: 

t) Apply the detector to get $ at (x.y) 
2} If edge contrast exceeds some 
threshold: 

compute Q=x cos 9+y sin ff 
increment LineParams |e.0| 

Several implementations of the 
Hough transform are possible (see 
reference 6). Wfe have just described 
a straightforward sequential computer 
implementation that represents 
parameter space in an array. This rej> 
resentation is costly for transforms 
with multiple parameters, since it 
demands space exponential to the 
number of parameters—although re¬ 
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(7b) 


searchers have made progress in im¬ 
plementations of the accumulating 
parameter space (described above) 
using hash tables or content-address¬ 
able memories, which use less space. 

Finally, the Hough transform can be 
implemented in massively parallel 
computing networks in which prewir¬ 
ing accomplishes all the voting in one 
time step. 

The general notion of capturing 
functionality in terms of connection 
patterns is known as amnectmism and 
is sparking a great deal of interest in 
different disciplines. One issue raised 
is computational. How is the com¬ 
putation carried out in very large net¬ 
works with complex constraints? 
Recently, progress has been made by 
several groups headed by Kirkpatrick. 
Hopfield, Hinton. Sejnowski. Geman. 
and Geman (see references 7 through 
10 and Geoffrey E. Hinton's article 
’'Learning in Parallel Networks" on 
page 265). The thrust of this work is 
that constraints can be cast as local 
changes in “energy" and that the 
computing units can be turned on or 
off to minimize energy. 

The neural network also shows a 
general way of representing informa- 



Figure 7; [a] Results of applying a computer-vMon edge operator to the image of a Ruhik's cuhe. (h) The geometrical constraint that 
relates a local edge element ixo.yo.9), shoum by a circle, to a line, denoted by g and 9. For every edge element in an image, a 
unicpie line can be determined, (c) Each edge element "votes" for the lines that may have caused it. as shorn in this plot g and 9 
values. The brightest accumulations of values for g and 9 indicate the most likely lines in the actual image. 
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tion known as value encoding. On a se¬ 
quential computer, a variable can 
have only one value at a time. A 
parallel computer, however, may need 
to simultaneously access many values 
of a variable, in value encoding, we 
represent the different possible 
values of a variable as discrete cells 
or '‘Intervals." The number of cells 
used determines the accuracy in the 
representation, 

For example, we can represent the 
parameters for the edge element of 


figure 7b as discrete intervals 
centered at (Xj, yA with a width of 
(Ax, Ay) (see figure 8a). We can also 
represent the line parameters of 
figure 7c as discrete intervals centered 
at (ei.Si), with a width of (Ag.A^) (see 
figure 8b). This idea was suggested by 
Horace Barlow at Cambridge and is 
being pursued by D. H, Ballard and 
lerome Feldman at the University of 
Rochester. We can then hard-wire the 
accumulation (or voting) process from 
figure 7 directly into hardware. Thus, 


in figure 8a we assign a distinct pro¬ 
cessor for all the values of (x,y) that 
fall within the boundaries (Ax.Ay) and 
a specified range of 0. in figure 8b, we 
assign a distinct processor for all the 
values of (e,0) that fall within the 
boundaries (Ae,A0). Each processor 
can either be on or off, based on a 
modification of the algorithm we de¬ 
scribed earlier: 

For each edge unit, turn it on if its in¬ 
put exceeds some threshold. For each 
line unit (e,0), turn it on if its input ex¬ 
ceeds some threshold. That is, if 
enough colinear edge units are 
"turned on" (figure 8a). the line that 
encompasses all of those edges will 
be turned on (see figure 8b); that is, 
the system will draw a line with those 
parameters. 

This realization of the Hough trans¬ 
formation shows how complex wiring 
carrying simple excitation can replace 
the complex information flow of 
voting. Nets of fairly simple comput¬ 
ing units with highly structured con¬ 
nections carrying simple excitatory 
and inhibitory levels can provide a 
uniform architecture for computation 
at many levels of abstraction, from 
early vision to symbolic and cognitive 
levels. 

We have tried to highlight some of 
the various issues that arise in these 
kinds of parallel models. However, at 
this point the reader may still be 
wondering how applicable this kind of 
computation is to a general vision sys¬ 
tem. The first-order answer is that 
generality is achieved through hierar¬ 
chies. The line computation can serve 
as a subnetwork in a much larger net¬ 
work that spans the vision abstraction 
hierarchy (see figure 1). Hierarchies 
may be a ubiquitous strategy for 
organizing information in animals. 
Figure 9 shows Kiel’s ontological 
("related to or based upon being or 
existence”) hierarchy of childrens 
preferences (see reference 11). Kiel’s 
hierarchy is also evident in eye-move¬ 
ment experiments, during which adult 
subjects showed the same kind of at- 
tentional preferences. Hierarchical 
organization may also be traceable to 
brain anatomy, although data is only 



Figure 8: Tfie voting process" of figure 7 can be directly encoded in hardware using 
intervai encodings, (a) For each of a discrete number of (x,y) values witfi bounds 
(Az.Ay), ine assign a specific processor, (fe) For each of a discrete number of (e,0} 
values with bounds (Ag.AS), we assign a specific processor. If enough colinear edge 
units are "turned on" the line that encompasses all of those edges will be turned on. 
This strategy may be impractical for VLSI {veryAargescale integration) designs, but it is 
realizable in the brain, which has approximately 10'“ neurons and approximately 10“ 
connections per neuron. 
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Figure 9: Kiel's ontological hierarchy established via testing of children. 


available for the visual areas (see ref¬ 
erence 12). Hierarchies may be a 
global organization feature of the 
cortex. 

Conclusion 

The most important breakthrough in 
computer vision in the past decade 
has been a broad understanding of 
what has to be computed and how 
the computations are organized. Cur¬ 
rent research is shaped by the dis¬ 
covery that vision primitives (in¬ 
termediate images) form a natural 
hierarchy and that the amount of 
computation required to build this 
hierarchy is enormous. Now that we 
have an understanding of what to 
compute the crucial issue is that of 
computing it in real time. Throughout 
the decade, there has been a close 
relationship between "pure" vision 
research, which ignores biological 
constraints, and that which directly at¬ 
tempts to explain how the animal vi¬ 
sion system works. The underlying in¬ 
tent of this article has been to show 
that ideas connected with animal vi¬ 
sion. contrary to many earlier expec¬ 
tations. are playing an increasingly 
compelling role in shaping computer- 
vision research. The current notion of 
hierarchy of representations was de¬ 
veloped without direct connections to 
animal research, but concurrent re¬ 
search shows that animal brains 
already incorporate hierarchical rep¬ 
resentations as a fundamental design 
principle Furthermore it seems like¬ 
ly that the biological system has also 
solved the parallelcomputation prob¬ 
lem that is emerging as the issue for 
formal vision studies. Thus we can an¬ 
ticipate a profusion of cross-dis¬ 
ciplinary research efforts in the 
decade ahead, in the drive to realize 
practical, real-time visual per¬ 
ception, ■ 
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INTRODUCING 

Interface Technologies’ Modula-2 
Software Development System 

The computer press is hailing Modula-2 as “the next 
standard in programming languages.” Modula-2 
combines the strengths of Pascal with the features 
that made C so popular, like independent 
compilation and direct hardware control. 

But until today, no company offered a 
Modula-2 system that made the development 
of software fast, easy and efficient. Now, 
though, there’s a new tool at your disposal. 


The fast, powerful tool 
for programmers 


And if you leave an undefined variable or data type, 
the editor detects the mistake and gives you the option 
of on-line “help” to correct it. No other programming 
text editor offers you so much innovation at any price. 

How to turn “wait time” 
into “work time” 

The vast majority of 
programming time is 
spent waiting, and the 
biggest slowdown is most 
often with compilers. 



The breakthrough is here: Interface Technologies’ 
new Modula-2 Software Development System for 
the IBM® PC, XT, AT and compatible 
computers to give programmers the same 
quantum leap in productivity spreadsheets 
and word processors gave to end-users. It 
can reduce monotonous wait time, will 
dramatically increase speed, help stop 
thoughtless mistakes, and free you to become more 
creative in virtually all of your programming efforts. 

How to speed input and 
eliminate 30% of errors 

Thirty percent of programming mistakes are syntax 
errors and simple typos in the program structure. Our 
“syntax-directed” Modula-2 editor does away with 
these time-consuming headaches once and for all. 

It speeds input by 
cutting manual typing 
as much as 90%, letting 
you enter statements 
^with a single keystroke. 
For example, if you type 
a capital “I” to begin a 
line, the editor completes 
the logical “IF THEN” 
statement automatically, so 
^you can concentrate on what you 
Enter complete statements Want to program, rather than con- 
with one keystrrdie. centrate on what you’re typing. 

TTie editor locks out errors, finishing statements and 
procedures in perfect accord with the standardized 
rules of Modula-2, ft also indents and formats your 
text automatically, making programs easy to read and 
maintain, an important feature on big projects. 



/f not only has a faster compikfj it also 
SB ves time by compiling whik you edit. 




Our compiler turns 
wait time to work time 
with a new innovation 
that lets yon compile 
in the ‘'background/’ 

With background 
compilation, your program is automatically compiled 
into object code line by line as you work, every minute 
you spend writing or editing a Modula-2 program! 

When you’re finished editing, all that’s left for the 
compiler is a quick mopping up job that generates 
optimized native code in a single pass. 

How quick is “quick”? 

Thanks to background compilation and the fact that 
the compiler itself is so fast. Interface Technologies’ 
compiler turns 100 lines of typical Modula-2 text 
into optimized machine code in under five seconds. 

Plus the Interface compiler produces compact code 
with execution speed superior to that produced by any 
other Modula-2 compiler on the market. 

How to do two things at once 

Along with the background compiler and syntax- 
directed editor, which can save you hours every day and 
make you more productive. Interface Technologies’ 
Software Development System gives your monitor 
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You can use it on any IBM® PC, XT, AT or 
compatible computer with two double-sided, double- 
density floppy drives and 3201C RAM diskette. 

You get a thoroughly indexed, comprehensive user’s 
manual ^uld free telephone support from Interface 
Technologies. But the most important thing you get is 
the future, and the programming language of the Mure 
is Modula-2, and now it’s easier than ever. 

For more information, or to order the Modula-2 
Software Development System, call 1-800-922-9049 
today. In Texas, call (713) 523-8422. 

You can also order or 
request further in¬ 
formation by 
mail. Just fill 
out the cou¬ 
pon below 
and send it 
in. Act today 
and receive 
your system 

soon, Qperale^ on the new 

IBM PC AT, as well as 
the PCf XT, aflc/ ail other 
IBM-compatibie computers. 


windows so you can refer to one file while you edit 
another simultaneously, saving you even 
more time. 

Concurrent editing of two 
or more files is especicdly use¬ 
ful when doing programming 
work that’s intended for 
separate compilation, and 
Interface Technologies has 
the only Modula-2 system 
on the market that provides 
you with this helpful benefit 
for developing software. 


Work with muitipk iHes 
faster, easier in windows. 


How preprogrammed modules 
speed development 

One of the advantages of Modula-2 is that it lets you 
build large, reliable programs quickly, by linking 
together many smaller “building-block” modules. 

The development system’s toolkit of precompiled 
program modules includes the standard Modula-2 
library, and adds exclusive link-and-run modules for 
direct calls to the operating system, sound, and color 



graphics support. 
Plus you get low- 
cost updates from 
the Interface 
Technologies 
fast-growing 
library of new 
programming modules. 

The Modula-2 development system^s toolkit of 
big pro^ams into smail^ projects. 


InOut 


Increase productivity for $249 

Interface Technologies’ Software Development 
System is fast, powerful and unlimited. It works so well 
that it’s the same tool Interface Technologies is using to 
write business and consumer applications in Modula-2. 

For $249, you get the syntax-directed editor and 
compiler, linker, module library and tutorial that will 
have even modestly experienced programmers writing 
in Modula-2 in days. And you have full rights to your 
work; there’s no license fee for programs you develop 
with the Interface Technologies system. 


NAME- 


ADDRESS. 

CITY__ 

PHONE_ 


.STATE. 


ZIP. 


PLEASE CHECK ONE: 

□ AMERICAN EXPRESS □ VISA □ MASTERCARD 

□ CHECK ENCLOSED 
CHARGE ACCOUNT NUMBER 

□□□□□□□□□□□□□□□□□□□□ 


EXPIRATION DATE 
PLEASE SEND ME— 


SIGNATURE 
_ COPIES @ $249 EACH. 


INTERFACE TECHNOLOGIES CORPORATION 
3336 RICHMOND, SUITE 200, HOUSTON. TX 77090 
Texas residents, add 6.125% Sales Tax- 
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We Set the Standard in Prices! 


For IBM PC Add-On Products. 

Superior quality products and services at lowest prices. 


Look at what we 
hove to offer, before 
you buy any add-on 
products for your 
IBM PC. 


QJC-01. 10 MB internal 
hard disk subsystem 




Our half-height 10 MB hard comes 
complete with controller, cables, 
Microscience drive and easy to follow 
instructions It fits inside one of your 
floppy slots and drovra same amount 
of current os a floppy. It Is compatible 
with DOS 2.0, 2,1 and 3.0 without any 
patches. In fact, you con simply boot 
up from the hard disk. This Is the some 
hard dl^ system you see advertised for 
hundreds of dollars more. 


20 MB half-height internal 
hard disk CALL. 

20 MB drive for PC AT $895. 
40 MB full height with 
controller $1495. 


QIC-02 FT. 10 MB 
Floppy tape back-up 
drive. $575. 


Thu half-height drive 
connects to your IBM 
floppy controller card. If 
your PC is running out of 
slot, thU is a perfect solu¬ 
tion. It backs up 10 MB 
in 5 minutes. 

20-60 MB Cartridge tape 
subsystem $ 995 . 


eaC-03. 300/1200 baud 
internal modem. $275. 


This auto dial/auto answer plug-in 
modem lets your PC talk to the world 
with reliable and easy operation. It is 
FCC certified. Bell 103/212 compatible 
os well os fully Hayes compatible. You 
can run all the popular 
communication programs as well as 
our superior QIC Com software 
program 


€tlC-05. Five function 
card. $199. (64 K RAM 
Set $33.00). 


Our live function card includes 
memory expansion from 0 to 3&4K. one 
serial port, one parallel port, one 
gam© port and one battery back-up 
clock calendar. RAM disk print spooler | 
and clock utilities are also included 


Our QlC-Com software program provides 
phone list management as well as 
powerful me transfer capabilities. You 
can even run any DOS programs such as 
WordStar concurrently without havlngto 
disconnect your line. Priced at $45.00, it is 
cm offer you don't want to miss. 


Expansion box with 10 MB 
hard disk $ 1495 . 
Expansion box with 20 MB 
hard disk $ 1995 . 


€klC-04. Half-height 
floppy drive. $129. 


This half-height floppy is the quietest 
drive on the market. It draws the least 
amount of cunent and is compatible 
with your PC's floppy controller cord. 
It's double sided, double dei^ity. 


One Year Guarantee 

No Risk. All our products are 
guaranteed for one year. And 
remember, if for any reason, you are 
not completely satisfied within 30 days, 
you con return it for a full refund 
Check out our competition and find 
out which is best We know better. 


CALL us TODAY AT 

408-942^086 


INCORPORATED 


489 Valley Way 
Milpitas, CA 95035 
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ARTIFICIAL INTELLIGENCE 


LEARNING 
IN PARALLEL 
NETWORKS 

BY Geoffrey E. Hinton 


Simulating learning in a probabilistic system 


THE BRAIN is an incredibly powerful 
computer. The cortex alone contains 
over lO'o neurons, each connected to 
thousands of others. All of your 
knowledge is probably stored in the 
strengths of these connections, which 
somehow give you the effortless abil¬ 
ity to understand English, to make 
sensible plans, to recall relevant facts 
from fragmentary cues, and to inter¬ 
pret the patterns of light and dark on 
the back of your eyeballs as real 
three-dimensional scenes. By com¬ 
parison. modern computers do these 
things very slowly, if at all. They ap¬ 
pear very smart when multiplying 
long numbers or storing millions of ar¬ 
bitrary facts, but they are remarkably 
bad at doing what any five-year-old 
can. 

One possible explanation is that we 
don’t program computers suitably. VJe 
are just so ignorant about what it 
takes to understand English or inter¬ 
pret visual images that we don’t know 
the appropriate data structures and 
procedures to put into the machine. 
This is what most people who study 
artificial intelligence (AI) believe, and 
over the last 20 years they have made 


a great deal of progress in reducing 
our ignorance in these areas. 

Another possible explanation is that 
brains and computers work different¬ 
ly. Perhaps brains have evolved to be 
very good at a particular style of com¬ 
putation that is necessary in everyday 
life but hard to program on a conven¬ 
tional computer. Perhaps the fact that 
brains store knowledge as connection 
strengths makes them particularly 
adept at weighing many conflicting 
and cooperating considerations very 
rapidly to arrive at a common-sense 
judgment or interpretation. Of course, 
any style of computation whatsoever 
can be simulated by a digital computer, 
but when one kind of machine simu¬ 
lates a very different kind it can be 
very slow. Tb simulate all the neurons 
in a human brain in real time would 
take thousands of large computers. Tb 
simulate all the arithmetic operations 
occurring in a Cray would take billions 
of people. 

it is easy to speculate that the brain 
uses quite different computational 
principles, but it is hard to discover 
what those principles are. Empirical 
studies of the behavior of single 


neurons and their patterns of connec¬ 
tivity have revealed many interesting 
facts, but the underlying computa¬ 
tional principles are still unclear. We 
don't know, for example, how the 
brain represents complex ideas, how 
it searches for good matches between 
stored models of objects and the in¬ 
coming sensory data, or how it learns, 
in this issue, lerome A. Feldman de¬ 
scribes some current ideas about how 
parallel networks could recognize ob¬ 
jects {see “Connections’' on page 
277). I will describe one old and one 
new theory of how learning could oc¬ 
cur in these brain-like networks. 
Please remember that these theories 
are extreme idealizations; the real 
brain is much more complicated. 

Associating Inputs 
WITH Outputs 

Imagine a black box that has a set of 
input terminals and a set of output 

{contimed} 

Geoffrey E. Hinton is an assistant professor 
of computer science at Camegie^Mellon 
University. He can be reached at the Com¬ 
puter Science Department, Camegie-Mellon 
University, Pittsburgh. PA 15213. 
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Lifeboat™ Associates 1651 Third Ave.New York. NY 10128 

RUN/C IS a trademark of Age of Reason Co. 


If you are a professional pnogrammer, RU N is ideal for creating sim¬ 
ple programs, such as filters* for developing and debugging f unctionSp and 
for writing and testing programs of real complexity and sophistication, 

RUNyc includes full floating point, 8087 support, structures, unious, 
inltiatlzei^, casts and more than 10O built-in C functions. 

With RUN ycyou get all this with a command structure modeled after 
BASIC's using familiar terms such as EDIX RUN. USX LjOAD. SAVE. TRON, 
SYSTEM, etc. 

Since RUN yc is a true interpreter it means that C programs can be 
written, tested and run within a single protected environment. It is a 
teaching tool and a source code debugger. 

Here's more good news. , , 


* Great documentation: a 475- 
page, easy-to-read manual filled 
with executable programs 

• Array-index and pointer bounds 
checking 

* Variable-trace and dump 
diagnostics PLUS an integral 
program profiler 

• Full buffered and unbuffered 
file I/O 

• Printer and asynch support 

* Forking to your favorite full 


screen editor with automatic 
return to RUNyc with your 
edited program 

• System Requirements: 

IBM® PC or compatible with 
PC-DOS 2.0 or MS^^-DOS 2.0 or 
greater with ANSI.SYS. 

• Nearly 100 sample C programs 
on disk 

Get things right the first time 
with RUNyC: 

Ttie C Interpreter,™ 


For immediate delivery or more information: 


Call 

1 -800-847-7078 
In NY, 1 -212-860-0300 


RUN/C: 

The C Interpreter 

Available NOW for 

only «149.9SI 


Finally, a painless introduction to the 
Clanguage. With RUNyc; Tile C Interpr 
you can create and run C language programs in ai 
environment as easy to use as BASIC. 

RU N yc is C for the rest of us. It is a robust 
implementation of standard K&R. 

RUNyc is for both the beginner and professioi 


FOR BEGINNERS^ , , 

RUNyc provides a BASiC-like user interface for C. making RUNyc 
the easiest bridge to proficiency in this state-of-the-art language. This is 
an opportunity to learn a professional language using the immediate, I 
interactive programming environment that has made BASIC the world's 
most widely used computer language. 


FOR PROFeSSION ALS . . . 


Lifeboat™ 


Ideally, the black box 
will capture some neat 
regularity in its 
connection strengths. 


terminals. Each terminal can be 
clamped into either of two states, ac¬ 
tive or inactive (1 or 0). We can show 
the black box what we would like it 
to do by repeatedly clamping a com¬ 
bination of Is and Os on the input ter¬ 
minals and another combination of Is 
and Os on the output terminals (each 
combination is called a vector). When 
we have done this for many 1/6 (input/ 
output) pairs, we would like the black 
box to automatically set its output ter¬ 
minals into the correct state when we 
clamp a vector on the input terminals, 
ideally, if there is some neat regulari¬ 
ty in the mapping from input vectors 
to output vectors, we would like the 
black box to "capture" this regularity 
in its internal connection strengths in 
order to give the 'toirect’^ output vec¬ 
tor for input vectors it has never seen 
before. This kind of black box would 
be a very useful module to have with- 
in an intelligent system. 

If the black box contains only direct 
connections from input terminals to 
output terminals, there is a beautifully 
simple learning procedure that ad¬ 
justs the weights on these connec¬ 
tions until every input vector causes 
the appropriate output vector. The 
learning procedure has two phases 
that keep alternating. In phase 1, we 
clamp an input vector on the input 
terminals and an output vector on the 
output terminals. Then we increment 
by a small amount, 5. the weights of 
ail connections that have both their 
input and output terminals active in 
phase 2, we clamp the same input 
vector but we let the black box 
decide for itself what output vector to 
produce, using the rule that an out¬ 
put terminal turns on if the sum of the 
weights on its connections from active 
input terminals is positive. We then 
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decrement by 5 all the connections that 
have both their input and output ter¬ 
minals active. If the network produces 
exactly the right output, these decre¬ 
ments wili exactly undo all the incre¬ 
ments we made in phase !, because 
exactly the same pairs of input and 
output terminals will be active in the 
two phases. If. however, the network 
produces the wrong output in phase 
2, some of the weights that were in¬ 
cremented will not be decremented 
or vice versa, so some weights will 
change. 

The learning procedure I have de¬ 
scribed is a version of the Widrow- 
Hoff or "perception convergence” 
procedure, it has a remarkable prop¬ 
erty: If we keep cycling through all the 
pairs of input and output vectors 
using this two-phase procedure for 
each pair, we will converge on a set 
of weights that causes the right out¬ 
put vector for every input veaor if any 
sucft set of weiyfits exists. The big disap¬ 
pointment (which led people in AI to 
abandon this kind of model) is that for 
most interesting problems there is no 
suitable set of weights. The relation¬ 
ship between the input and output 
vectors is just too complicated to be 
captured by a system that has direct 
connections between input and out¬ 
put terminals. At the very least, there 
must be intermediate layers within the 
black box, and units in these layers 
must learn to extract a hierarchy of 
"features" of the input vector that can 
eventually cause the right output. 

Here is an example of a relatively 
simple task that requires intermediate 
units. The input consists of two 8-bit 
vectors, one of which is a shifted ver¬ 
sion of the other. Only shifts one 
place to the left or one place to the 
right are allowed. There are two out¬ 
put terminals, one for each possible 
shift, and the black box must turn on 
the correct output terminal for any ap¬ 
propriately related pair of input vec¬ 
tors. The task sounds easy until you 
consider that any one of the input 
bits, considered in isolation, provides 
no information about what the output 
should be. Moreover, simply adding 
up evidence from all the separate in- 

(coMtmedi 
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Se hab/a Espano/ Call for programs not listed 

Technical & Other Information (602) 246-2222 
TOLL-FREE ORDER LINE 1-(800) 421-3135 


Authorized Sperry Dealer. 
- - - -1^ - 


Dealer Inquiries Inirltod. 


M':?rUcmputer.. SPERRY PC COMPUTERS 

Mono Desktop 256K, Z Drives, Serial Port, Par. Port, Clock, 

MSDOS 2.11, GWBasic plus Other Software...$1695 

Portable Computer 256K, 2 Drives Full IBM Compatibility..... ....SI695 


DATA BASE MANAGEMEfiT SYSTEMS 

Fox and Seller Qoickcode...$125 

Knowledaeman..$249 

Condor m.$289 

NWAStatpak ....$26S 

Tim !V.......$245 

DBase Manager II___$165 

FRIDAY.$159 

Personal Pearl... $215 

PFSFite ..$79 

Electric Desk ..$195 

RBase 4000 ..$245 

CLOUT 2...$129 

Power Base...$219 

WORD PROCESSING 

Wordstar, Pro Pack.$240 

Samna III.....$310 

Wordstar 2000 for IBM PC .....$238 

Wordstar 2000 +.$205 

Leading Edge Word Processor/Merge ..$05 

Microsoft word With Mouse_ .... .$279 

Word Perfect...$219 

Vofkswriter for the IBM PC .$110 

Volkswfiter Deluxe. $149 

Random House Spell Checker.$36 

PFS Write. .....,..$70 

Multi mate.$255 

Peachtext 5000 ......$105 

SPREADSHEETS 

Supercalc II....$145 

Supercalc III .$ 

Microsoft Multiplan..... 

!TK Solver ... 

Lotus 123. 

Symphony... 

ACQOUNTING 


160 
..S1I9 
$259 
$294 
$4t5 



Board - Inetudos As^nc 
Ad^ter, feratlol Adapter, Clock with, 
back-up and Software. S4K 


mePiorv expandable to 3B4K. 1 
warranly,,... 


LANGUAGES 

Lifeboat Lattice C Compiler...$265 

Microsoft C Compiler .$299 

Microsoft Pascal Compiler..$100 

Microsoft Basic Compiler..$235 

Microsoft Basic Language.$225 

FOR PC DOS 

PC Paint Brush ____$05 

Norton Utilities...... ..$59 

Copy II PC___ .....,$24 

Pfokey V3.0. $79 

Harvard Project Manager+.$275 

Microsoft Flight Simulator...$32 

HARDWARE 

ABC Printer Switch . $05 

Micro Fazer Parallel 64K .$105 

Hayes 1200 Modem . S429 

Hayes IZOOb Modem for IBM PC..... $379 

64K RAM Chips (9) 150 NSEC...$24 

Anchor Signalman 1200 baud Modem , .$245 

lOmega Bernoulli 20 Megabyte ....... $2595 

Princeton RGB Monitor.$4K 

Taxan RGB Vision 425.$399 


10 b/S D/P (Oty 100) . 813.95 


COMPUTERS 

IBM Computer. Call 

BOARDS FOR THE IBM PC 
OR LQOKALIKES 

Hercules Color Board with Par, Port ..$169 

AST Six Pack .SZ45 

3B4K Board with 256K .K7S 

Quadcolor I .S1B5 

STB Graphics II Board.S335 

Paradise Graphics Board .SZ75 

New Quadram Multifunctlorr Board ... Call 

PRINTERS 


CYMA . Call 

Dollars & $ence .S95 

MBSI Accounting (Real World) .$350 

Tobias Managing Your Money .$99 

TRANSFER PROGRAMS 

Hayes Smartcom.$85 

Move-it.$79 

Microstuff Crosstalk.$95 


rfl£El PRINTEH SET 

Purchase an Okidata, £p 
prtritef.iAfid receive at fib" 
driven program tO:Set pri 
tics Of to make your con 
as a correcting typewrite 
$36. Availabte for most d 

SOFTWARE 

son of (»emthiL 
chatge' a mentj 

fit charactefis- 
iputer fynctlbn : 
tr. Retail value 
isk formats. ™ 

Gemini SG/10..... 

.Call 

Gemini 56/15. 

. Call 

Okidata 82A, e3A, 93P.... 

.. Call 

Okidata 93P. 

.$569 

Okidata 84P. 

.$850 

Juki 6100.. 

.$3B9 

Juki 6300 ... 

...$689 


Call on all Epson Models 

Silver-Reed EXP 400.SZ35 

Silver-Heed EXP 550. $395 

Toshiba 1351. $1210 

NEC. Diablo. Call 


TERMS; Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items $5.00. 
AZ orders +6% Sales Tax, Personal check, allow ten (10) days to clear. Prices subject to change, 


TOLL-FREE ORDER LINE 1-(800)-421-313S 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave., Suite 6 
Phoenix, AZ 65021 
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put bits is useless. The task can be 
done only if you consider combina¬ 
tions of bits in one vector with bits in 
the other, which requires intermediate 
units that extract informative com¬ 
binations. Figures la and lb show a 
collection of useful intermediate fea¬ 
ture detectors that work well together 
for performing this task. 

When we try to extend the simple 
learning procedure to networks con¬ 
taining intermediate units, more com¬ 
plications arise because we do not 
know in advance how we want the in¬ 
termediate units to behave. So instead 
of just fixing some weights that will 
make the output terminals behave in 
the way that we specify, the learning 
algorithm must also decide under 


what circumstances each of the inter¬ 
mediate units should be activa This 
amounts to creating intermediate rep¬ 
resentations. Several more recent 
learning procedures can do this. I 
shall describe one that Terry 
Sejnowski and I discovered. It is only 
guaranteed to work in networks of a 
rather special kind, which I will now 
describe. 

Networks That Minimize 
Their Energy 

The kind of network we have been 
considering so far consists of layers 
of units in which units in one layer are 
connected to units only in contiguous 
layers. More complex networks have 
cross-talk within a layer and feedback 


from later layers to earlier ones. It is 
generally very hard to analyze the 
behavior of such networks, but John 
Hopfield at Cal Tfech (reference 1) has 
shown that there is an interesting 
special case that behaves in a very 
useful way. In a Hopfield net. the units 
make their decisions asynchronously, 
the communication between units is 
instantaneous, and all the connections 
are symmetrical: the effect of unit i on 
unit / is the same as the effect of unit 
j on unit i. Given these restrictions, the 
various possible states of the whole 
network form a space like a bumpy 
surface and the current state of the 
network behaves like a ball bearing 
placed on this surface—it moves 
downhill into the nearest local minimum. 
Each point in the surface corresponds 
to a pattern of active and inactive 
units in the network, and the height 
of the surface at that point represents 
the "energy" of that pattern of activi¬ 
ty. where the energy of a pattern is 
defined as minus the sum of all the 
weights on connections between pairs 
of active units. Therefore, if two units 
have a big positive weight between 
them, patterns in which they are both 
active will have low energy: it is pat¬ 
terns like this into which the network 
will settle. Conversely, a negative 
weight between two units will make a 
big positive contribution to the 
energy when they are both on, so the 
network will tend to avoid such states. 

Figure 2 shows a small network 
whose lowest energy state is -8. Can 
you figure out which units are on and 
which are off in this state? You will 
always end up at an energy minimum 
if you start with a random state and 
then apply the following rule to each 
unit in turn (in any order); If the sum 
of the weights on the connections to 
other currently active units is positive, 
turn it on; otherwise, turn it off. If you 
apply this procedure a few times, you 
will discover that there is another 
minimum with an energy of -3 and 
that once the network has settled into 
this state it will just stay there. 

Networks of this type can be used 
to associate input vectors with output 
vectors. Tb provide the input, we 
clamp a subset of the units into their 



Figure la: A network with 16 input terminals. 12 intermediate units, and 2 output 
terminals. The Boldface units show which bits are on in a typical pair of input and 
output vectors. The &-bit vector at the bottom has been shifted one place to the left 
[with wraparound) to produce the 8-6it vector immediately above it. Witft these two 
vectors as the input, the correct output vedor {shoum at the top of the figure] has the 
left unit active to represent a left shift. Bach of the 12 intermediate Hwrts is connected 
to all the input and output units, but only one set of connections is shown. The 
intermediate units also have a fixed threshold, which is subtracted from their net input 
before the decision is made to turn them on or off. 
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on or off states, and, once the rest of 
the network has settled into an energy 
minimum with this input vector 
clamped, we treat the states of an¬ 
other subset of the units as the out¬ 
put. In figure 2, for example, we could 
clamp the three bottom units into the 
active state to represent the input vec¬ 
tor (1, 1, 1); we would get the output 
vector (1, 0) by letting the network set¬ 
tle and then reading the states of the 
top two units. 

Tb teach the network a particular set 
of I/O pairs, we would need to create 
an appropriate energy landscape—we 
would need to choose weights so that 
for each clamped input vector the sys¬ 
tem had an energy minimum that 
yielded the correct output vector. 
Choosing such weights is not an easy 
task, and to make matters worse, we 
might end up with an energy land¬ 
scape in which there were many dif¬ 
ferent local minima for each clamped 
input: each input vector might give 
many different outputs depending on 
the energy minimum into which the 
system happened to settle, in figure 
2, for example, the input vector (0, 0, 
0) can generate two different output 
vectors depending on the initial states 
of the middle units and the order in 
which decisions get made. 

A Probabilistic Network 

if the same input is going to produce 
different outputs on different occa¬ 
sions, we would at least like to have 
some control over the probabilities. 
It would be nice, for example, if we 
could guarantee that deeper minima 
would be found more often than shal¬ 
lower ones, it would be even better 
if we could guarantee that the relative 
probability of ending up in two dif¬ 
ferent minima depended only on their 
relative depths. Ufe could then control 
the probabilities of getting particular 
outputs by manipulating the energy 
landscape (i.e., by changing the 
weights). 

Once again, a physical analogy is 
helpful: If we have a ball bearing on 
a bumpy surface and we shake the 
whole system up and down, the ball 
bearing will be able to jump over the 

{continued} 



Figure lb: Tfie weights that are learned the 12 intermediate w«its. black and 
white rectangles in the bottom two rows of a unit represent the mights on its 
connections to the input terminals. The sizes of the rectangles indicate the magnitudes of 
the mights. Black indicates a negative weight. The tu^ weights at the top of each UHif 
show how ft affects the two output all start at 0 and change bg 

very small N^Jtfce that all 12 UHifs detect different combinations of active input 
terminals and that these combinations are generally sensible predictors of the global shift 
for wfifcfi the wfiit "votes'/ 



Figure 2: A simple network three input ufiiEs at the bottom, tiw? intermediate 
units In the middk and output wMits at the Wp. All the connections are 
symmetrical 
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barriers that separate shallow minima 
from deep ones; the ball bearing will 
spend most of its time in the deeper 
minima, even though it will occasion¬ 
ally sample higher energy states. If we 
shake for a while in just the right way. 
a useful simplification occurs; We ap¬ 
proach a condition called "thermal 
equilibrium" in which the ball bearing 
is still moving from place to place, but 
the probability of finding it at any one 
place on the surface is stable and 
depends only on the height of the sur¬ 
face at that point—it doesn't depend 
on where the ball bearing started or 
on the shape of the energy landscape. 
More precisely, the log of the prob¬ 
ability ratio of finding the ball bear¬ 
ing in two different states is propor¬ 
tional to the energy difference of 
those two states. Scott Kirkpatrick at 
IBM introduced the idea of using 
"thermal noise" to escape from local 
minima and to increase the chances 
of finding the deeper minima (see ref¬ 
erence 2). He has shown that for large 
problems in which the cost of a solu¬ 
tion is the analog of energy, an effec¬ 
tive method for finding low-cost solu¬ 
tions is to start with a lot of thermal 


noise and gradually reduce it—a pro¬ 
cess that he calls "simulated 
annealing." 

In our parallel networks it is easy to 
introduce the analog of thermal noise. 
We just modify the decision rule that 
is used by the individual units. They 
still compute the sum of the weights 
on the connections coming from 
other active units, but instead of 
always turning on when this sum is 
positive and off when it is negative 
(which always reduces the energy of 
the network), they behave prob¬ 
abilistically. as shown in figure 3. 

Using this probabilistic decision 
rule, we can run networks in the 
following way: Clamp an input vector, 
let the remaining units turn on and off 
probabilistically until the network has 
reached thermal equilibrium, and 
then read the output vector. At 
equilibrium the output units will con¬ 
tinue to change states, but each out¬ 
put vector will have a fixed probability 
that does not vary with time. 

Research teams in fields as diverse 
as statistics (Stuart and Donald 
Geman), neuroscience (Terry 
Sejnowski). psychology (Paul 


Smolensky), and artificial intelligence 
are now investigating networks of this 
kind. Statisticians call them Markov 
Random Fields. At Carnegie-Mellon 
University we call our particular 
version the Boltzmann Machine, in 
honor of Ludwig Boltzmann, one 
of the founders of statistical 
mechanics. 

Learning Again 

We can now return to the issue of 
learning. First, we redefine the learn¬ 
ing task in probabilistic terms. For 
each possible input vector, we want 
to produce each possible output vec¬ 
tor with a certain probability. (Gen¬ 
erally. most of these probabilities will 
be close to 0 and a few will be close 
to I.} We can then train the network 
to behave in this way by alternating 
between two phases that are very 
similar to those used in the earlier 
learning rule. 

In phase I we tell the network about 
the desired probabilities by clamping 
pairs of input vectors and output vec¬ 
tors with the corresponding frequen¬ 
cies. Each time a pair of input and 
output vectors is clamped, we run the 
network until it is close to thermal 
equilibrium; we then run the network 
for a little extra time, modifying the 
weights in the following way: For each 
unit of time during which two units are 
both active, we increment the weight 
between them by 6. 

In phase 2 we clamp input vectors 
and let the network decide for itself 
what output vector to give. Once it 
has approached equilibrium, we run 
a little longer, as before, and now decre¬ 
ment by 6 the weights between pairs 
of active units. If we keep alternating 
between phase I and phase 2. show¬ 
ing the network all the various pairs 
of input and output vectors, the net 
change in the weight between any two 
units will be proportional to the dif¬ 
ference between the probability that 
the two units are both active in phase 
1 and the probability that they are 
both active in phase 2 (averaged over 
all I/O pairs). It is remarkable that 
when these probabilities are mea¬ 
sured at thermal equilibrium, their dif- 

{c(mtmed\ 



Figure 3: TAis sAovvs the probability p» with which the kth unit is active. The 
quantity AE^ is the sum of the weights on connections between the kth unit and other 
currently active units. The equation is 


P» ]+e-4£./i- 

T is the level of thermal noise in the network. The solid curve is for T = I and the 

dotted cum is for T = 0.25. 1/ the ualue of T is decreased, the uHif becomes less 
probabilistic. Wfeji T = 0. the curve becomes a deterministic step function. 


















MiCTosoft® SoftCard II is the 
latest high-performance CP/M® 
board that really juices the Apple® 
U, lie and Ildr 

Hard facts on SoftCard* 

The new SoftCard has a high 
speed (6MHz) Z-80 that runs CP/M 
programs up to three times faster 
than lesser boards. Plus 64K 
memory. And if that wasn’t enough, 
we also support the Apple Profile 
hard disk. 

Microsoft BASIC is included so 
it s compatible with more Apple 
CP/M software than any other 
board on the market. Thousands 
of the juiciest business programs 
including dBaselir WordStar® and 
sophisticated Microsoft languages 


Microsoft is b regisiered trademark and SofCand and The High Performance Software are 
trademark^ q ( Microsoft Corporation- Apple is a registered trademark of 
Apple Computer, Inc. dBase II is a trademark of Ashton 'Eiffi- WordStar is a registered 
trademark of MicroPro. CP/M is a regisKred trademark of Digital Research. Inc. 


like FOKTRAN-SO, COBOL-80 
and BASIC Compiler. 

Juicing up the performance of 
computers is nothing new for us. 
We invented the SoftCard and 
wrote Applesoft for the Apple II. 

MICROSOFT. 

language spoken by nine out of ten 
microcomputers worldwide. 

Get the Apple juicer from 
Washington. Call (800) 426-9400. 

In Washington State, Alaska, Hawaii 
and Canada, call (206) 828-8088 
and ask for the name of your nearest 
Microsoft dealer. 
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At 80 characters per second, the 
DaisyMax 830 is one of the fastest 
letter-quality, daisy wheel printers 
you can buy 

And that means you no longer have 
to sacrifice image quality to increase 
productivity! 

Speed and superb quality are but 
two of a long list of benefits you get 
with the DaisyMax 830. 

Multiple users can share the 
DaisyMax 830 since it is designed for 
heavy volume word processing envi¬ 
ronments. Plus, you get stantod 
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friction, tractor and cut sheet feeders 
to handle all your office forms. All 
these great features also are available 
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speeds up to 48 cps. 

And of course bath printers feature 
ni^ed reliability^—a hallmark of 
Fujitsu products earned from over 30 
years as a technology leader and equip¬ 
ment supplier to companies worldwide. 
Reliability backed by TRW service 
nationwide. 

Contact your nearest distributor for 
your local dealer. 
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ference is exactly the right quantity to 
use for changing the weights to make 
the behavior of the network in phase 
2 (when it is deciding for itself) mimic 
the behavior in phase \ (when it is be¬ 
ing forced to behave in the desired 
way), lb prove this it is necessary to 
define a measure of the difference 
between the probability distribution 
that is forced on the network in phase 
I and the probability distribution that 
it exhibits in phase 2. Once the cor¬ 
rect measure has been defined, it can 
be shown that the measure is de¬ 
creased by changing each weight ac¬ 
cording to the above procedure. The 
proof can be found in reference 3, 

Figure 1 shows what the learning 
procedure can do when the task is to 
"recogniie" the shift that was applied 
to one 8-bit vector to produce a sec¬ 
ond 8-bit vector. If you think this is an 
easy problem, remember that the net¬ 
work starts off with no preconcep¬ 
tions, It has no idea that neighboring 
input bits will have anything to do 
with each other, and it is not expect¬ 
ing this task any more than it is ex¬ 
pecting any other. If the very same 
network is presented with a complete¬ 
ly different combination of input and 
output vectors, it will create a different 
set of feature detectors that are ap¬ 
propriate for the different task. 

Making It Faster 

The first learning algorithm 1 de¬ 
scribed just changes weights to make 
units behave in prespecified ways. It 
cannot figure out what to do with in¬ 
ternal units whose required behavior 
is not specified from outside The sec¬ 
ond learning algorithm is potentially 
much more powerful because it is 
able to decide how to use the inter¬ 
nal units to help achieve the required 
I/O mapping. It actually constructs 
simple internal representations. Un¬ 
fortunately, there is a heavy price to 
pay for this added power. The algo¬ 
rithm is currently extremely slow: the 
example in figure 1 requires hours of 
computer time. 

Tb speed things up. Blake Ward, a 
graduate student at Camegie-Mellon> 
has built a parallel machine contain¬ 
ing six Omnibyte 68000 boards, each 


of which has a copy of the entire net¬ 
work. Each board runs with a different 
input vector, and then all the boards 
agree on how to change the weights. 
This helps, but ultimately we would 
like to implement networks of these 
probabilistic units directly in silicon. 
Unlike current computers, these net¬ 
works are rather tolerant of localized 
hardware failures or fabrication 
errors: Carver Mead has pointed out 
that an analog implementation of the 
processing elements would positive¬ 
ly thrive on the kind of thermal noise 
that comes from running transistors 
at very low power. This might make 
it possible to build much larger chips 
than is currently feasible. However, 
developments like this are still a long 
way off, and they do not remove the 
need for more theoretical progress. 
Our current simulations are slow for 
three reasons: It is inefficient to 
simulate parallel networks with serial 
machines, it takes many decisions by 
each unit before a big network ap¬ 
proaches equilibrium, and it takes an 
inordinate number of examples of I/O 
pairs before a network can figure out 
what to represent with its internal 
units. Better hardware might solve the 
first problem, but more theoretical 
progress is needed on the other two. 
Only then will we be able to apply this 
kind of learning network to more 
realistic problems. ■ 
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Last year the ecperts 
tested the top-of-the-ine 
loshba 3-in-One printer. 

Her^ what they said. 

■■When Toshiba America called 
to see If there were problems testing 
their printers, I responded, You bet—1 
can't get the P1351 off Bill Machrone's 
desk long enough to get Its picture 
taken I' It's that good.W 

(Bill Machrone is the PC Magazine 

editor of PC Magazine.) November 271984 


is setting new standards for 
quality and performance in the dot 
matrix arena.H 

^ ^ Computers & Electronics Magazine 

November 1984 
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Imagine what they will 
say about its successor. 



The New Toshiba P351 3-in-One Printer. They could say m 
that inside the sleek new Toshiba P351 you'll find the ultimate 3-in-One 
printer. Because it offers a combination of: 

Letter-quality printing. Perfectly translated graphics. And speed, 
(too ops letter. And draft speed improved to 288 cps.) 

They could say you'll appreciate the 24-pin dot matrix head 
that gives the P351 its exemplary letter and graphic quality 

They could say the new P351 gives you an almost unlimited 
number of ways to express yourself With both downloadable software 
fonts and new plug-in font cartridges, 

And they could say the new P351 is not only the best looking 
printer in the $1,000 to $2,000 range, But also the most reliable. 

Of course, we're not putting words in their mouths. Just the 
ultimate 3-in-One printer in their hands. And yours. 

For complete information call 1-800-457-7777, Operator 32. 
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TOSHIBA AMERICA, Inbrmation Syslems Diyision 
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THE 8087AND 80287ARE IN STOCK! 


MicroWay is the world’s leading retail¬ 
er of 8087s and high performance PC 
upgrades We stock a complete selec¬ 
tion of 8087s that run at 5 and Smhz. 
All of our coprocessors are shipped 
with a diagnostic disk and the best 
warranty in the business -180 days! 
We also offer daughterboards forsock- 
etiess computers such as the NEC PC 
and PCjr, and a board which increases 
the clock speed of the80287 in the PC 
AT. Our new NUMBER SMASHER” 
will run the IBM PC at clock speeds up 
to 9.5 mhz and achieves a throughput 
of.1 megaflops with 87BASiC/INLINE, 


Intel Fortran, or Microsoft Fortran 
Software reviewers consistently cite 
MicroWay software as the best in the 
industry! Our customers frequently 
write to thank us for recommending 
the correct software and hardware to 
meet their specific needs They also 
thank us for our same day shipping! In 
addition to our own products which 
support the 8087 and80287, we stock 
the largest supply of specialized soft¬ 
ware available anywhere These include 
three FORTRANs, three PASCALS, 
APL, Inters ASM-86 and PL/M-86, 
several Cs, 87 BASIC/IN LINE, 


87MAGRO, 87FFT, and MATRIXPAK. 
For real time or multi-user applica¬ 
tions we offer RTOS”- our implement¬ 
ation of Inters iRMX executive Our 
new products include a professional 
debugger with 8087 support, support 
for Lotus 1 -2-3, and a translator that 
converts object modules into readaWe 
assembly language files If you have a 
question about which computer, lang¬ 
uage, compiler, operating system orap- 
plication package is best suited to your 
problem, we can answer it. Just call: 

617 - 746-7341 



Micro 

lAlay 



8087Support 

For the IBM PC, PC XT, PC AT and Compatibles. 


87FFT perfomns Forward and Inverse FFTs 
on real and complex arrays which occupy up to 
512 K bytes of RAM. Also does convolutions* auto 
correlations* hammina complex vector multiplica¬ 
tion, and complex to radiaJ conversions. Callable 
from MS Fortran or 87BASIC/INLINE .... $150 

87FFT"2™ performs two-dimensional FFTa 
I deal for image processing. ReQuires87FFT...$75 

MATRIXPAIC manages a MEGABriE! 

Written in assembly language; our runtime 
package accurately manipulates large matrices 
at very fast speeds Indudes matrix inversion and 
the solution simultaneous linear equations 
Callable from MS Fortran 3.2. 87 MACRO, 
87BASIC/1NLIIME, and RTOS ....... each $1 SO 

GRAPHICS PACKAGES 

Energraphics (stand alone)... 295 

Grafmatic for MS Fortran or Pascal__... 125 

Piotmatic for Grafmatic... 125 

Halo for Basic C or Fortran..each 150 

OTHER TOOLS 

Alpha Software ESP. 500 

Soriand SidekicK Tooitaox. or Graphics...... 35 

SurerKey...70 

COSMOS Revelation... 850 

SmARTWORK... 895 

SPSS/PC ... 695 

□Fixer 

A disk utility which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly. 149 

MAYNSTREAM 

Maynards portable streaming tape backup 

80 megabirte version _______.1695 

Cartridge.50 

87 BASIC™ includes patches to the IBM Basic 
Compiler artd both runtime libraries for USER 
TRANSPARENT and COMPLETE 8087 support 
Provides super fast p>erfomiance for all numeric 
operations including trigonometric^ transcer>- 
dentals addit)oi\ subtractba multiplicatioa and 

division.. 150 

CALL FOR COMPLETE CATALOG 


RO. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


87BASIC/INLINE” converts the output of 
the IBM Basb Compiler into optimized 8087 
inline code which executes up to seven times 
faster than 87BASIC. Sup^^s separately com¬ 
piled inline subroutines which are located in their 
own s^ments aod cart coot^n uptoMK bytes of 
code This allows programs greater than 12SKI 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC ....$200 

87MACRO" - our complete 8087 software 
development package It contains a "'Pre¬ 
processor." source code for a set of 8087 macros 
and an object library of numeric functions InclucF 
ing transcendentals trigonometilcs* hyperbollcs* 
encoding; decoding and conversions. For the IBM 
Macro Assembler. Version 1or 2.0...... $150 

OBJ-ASM” a multipass object module 
translator and disassembler. Produces assembly 
language listings which include public symbols 
external symtaols^ and labels commented with 
cross references. Ideal for understanding and 
patching object modules and libraries for which 
source Is not available...$200 

87 DEBUG - a professional debugger with 
8087 support a sophisticated screen-oriented 
macro command processor, and trace features 
which tnciude the ability to skip tracing through 
branches to calls and software and hardware 
interrupts Breakpoints can be set in code or on 
guarded addresses In RAM.$150 

RTOS - REALTIME OPERATING SYSTEM 

RTOS is a multi-user, mulfrtaski^ real time oper¬ 
ating system. It includes a configured version of 
InteFs iRMX-86, LINK-86, LOC-sS U &86. OH^B, 
and M}croWays87DE8UG Runs on the IBM-PC* 
XT, PGAT and COM PAQ... 400 

INTEL COM PI LERS^ 

FORTRAN-ee. 750 

PASCAL-86. 750 

PUM-ee..... 500 

e7C (LATTICE/MICROWAV)...750 

ASM-86.. 200 

' Requires RTOS or IRMX-SG. All Intel ccMTpiler names and 
IHMXnSS TM Intel Com_ 


YbuCan 

TalkTbUs! 


HARDWARE AND LANGUAGES 

8087-3 5mhz $149 

Includir^g DIAGNOSTICS and 180-day warranty 
For IBM PC and compatibles 

8087-2 8mhr $275 

For Wang, AT&T, OeskPro; NEC, Leading Edge 

80287-3 Smhz $275 

For the IBM PC AT 

64K RAM Set $20 

256KRAM Set $125 

128K RAM Set PC AT $175 
NUMBER SMASHER” 1590 

9.5mhz 8087 coprocessor board for the IBM PC 

LOTUS t -2-3™ 8087 Support . call 
FORTRAN and UTILITIES 

Microsoft Fortran 3.2. .229 

IBM Professional Fortran.54S 

Intel FortranhSe L .......... 750 

FORLIB-k....65 

STRINGS and TMINGS. 65 

C and UTILITIES 

Lattice a..... .299 

Microsoft C V 3.0.CALL 

C86.. -. 299 

C TOOLS. 85 

C Trigs and Trans ... 150 

BASIC and UTILITIES 

IBM Basic Compiler. 270 

97BASfC/INLINE. ..... 200 

Summit BetterBASlC’...175 

Summit 8087 Module... ... 87 

MACRO ASSEMBLERS 

IBM Assembler with Librarian...155 

87MACRO..... 150 

Microsoft Assembler V ao ....125 

PASCAL 

Microsoft Pascal 32... 199 

Soriand Turbo Pascal... 35 

Turbo with B087 Support...85 

APL 

STSC APL* PLUS/PC..475 

Pocket APL. 85 

1-2-3 and Lotus are trademarks of Lotus Devel¬ 
opment Corporatioa 
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ARTIFICIAL INTELLjlGENCE 


CONNECTIONS 

BY Jerome A. Feldman 


Massive parallelism 
in natural and artificial intelligence 


A FUNDAMENTAL PREMISE of arti¬ 
ficial intelligence (AI) is that intelligent 
behavior can be simulated on digital 
computers. Great progress has been 
made in Al, with far-reaching practical 
and scientific consequences. Despite 
successes with quite specific prob¬ 
lems, however, many researchers feel 
that the general questions of intelli¬ 
gence have barely been touched. The 
field of Al is nowhere near possess¬ 
ing the ability to simulate the natural 
intelligence of a small child or even 
a simple animal. Yet the basic com¬ 
puting speed of modern computers is 
about a million times faster than the 
firing rate of a neuron, which is in the 
millisecond range. 

The situation becomes even more 
striking when we consider the speed 
of human responses on simple tasks. 
When asked to carry out a wide range 
of tasks, such as naming a picture or 
deciding if some sound is an English 
noun, people can respond correctly 
in about half a second. This means 
that the brain, a device composed of 
neural elements with a basic com¬ 
puting speed of a few milliseconds, 
can solve difficult problems of vision 
and language in a few hundred milli¬ 
seconds (0.5 second = 500 millisec¬ 


onds). or about 100 steps. The best 
Al programs for these tasks are not 
nearly as general and require millions 
of computational time steps. Of 
course, the brain is a parallel device, 
while essentially all of our existing 
machines are sequential, executing 
one instruction at a time. But what are 
the algorithms used in this massively 
parallel natural computer? 

The exploration of possible algo¬ 
rithms for this radically different ar¬ 
chitecture forms the cornerstone of a 
promising new branch of artificial in¬ 
telligence. Workers in the field use an 
abstract computer that is as similar as 
possible to the brain in structure and 
performance. This approach permits 
Al researchers to collaborate closely 
with colleagues in the brain and 
behavioral sciences; a good algorithm 
for some task on a computational 
model can also serve as a prototype 
theory for the mechanisms the brain 
uses on the same problem. Some psy¬ 
chologists have found that construct¬ 
ing massively parallel computational 
models to fit their data is far easier 
than constructing models based on 
sequential machines. The cycle is 
complete when Al researchers use ex¬ 
perimental results to guide the con¬ 


struction of parallel algorithms for 
various problems. 

In addition to the 100-step restric¬ 
tion, using the brain as a model has 
other computational consequences. 
For one thing, the timing constraints 
limit to a few bits the information that 
can be sent from one neuron to an¬ 
other. This means that units cannot 
pass the large symbolic structures 
common in Al and that the computa¬ 
tional richness must lie in the connec¬ 
tions among units; this has led to the 
use of the term "connectionist" to 
characterize these models. 

Using the brain as a model does 
allow for quite a lot of connections, 
up to about 10.000 per unit. The total 
number of neurons (about 100 billion) 
seems large but is actually a major 
limitation. Since vision has a miliion • 
parallel inputs, any algorithm requir¬ 
ing units would not fit. Also, the 
brain grows no new units and essen- 

\erome A. Feldman (University of Rochester, 
Rochester, NY 14627) is a pro/essor 0 /com¬ 
puter science and holds a doctorate from 
Carnegie-Mellon University. His research in¬ 
terests include programming languages and 
systems. Al, and the problems of parallel 
algorithms and biological computation. 
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tially no new connections, placing 
severe constraints on models of learn¬ 
ing. Even with all these constraints, 
connection ist models are increasing¬ 
ly popular in AI research. 

A Visual Model 

A simple example can capture some 
of the flavor of connectionist com¬ 
putation. The cube shown in figure i 
is a famous optical illusion attributed 
to the Swiss naturalist L A. Necker 
(1832). Most people initially see the 
cube with the corner G closer to 
them, but you can also see it as a 
cube with vertex A closest to you. If 
you focus on vertex A and imagine it 
coming out of the paper toward you, 
the picture will flip to the A-cIoser 
cube. Notice that the flip takes less 
than a second. The Necker cube is in¬ 
teresting to psychologists because it 
will flip spontaneously between the 
two views if you keep looking at it. It 
is interesting to artificial-intelligence 
researchers because of what it telis us 
about parallel computation. 

You have observed how quickly the 
Necker cube flips, and you know how 
slow the underlying human com¬ 
puting elements are. A sequential pro¬ 
gram running on such a slow device 
could probably not perform this task. 
But the situation is much more com¬ 
plex. Both human and computer vi¬ 
sion require several levels of process¬ 
ing (see "Vision'' by Dana H. Ballard 
and Christopher M. Brown on page 
245). Typical levels include edge 
segments, lines, vertices, faces, and 



Figure 1: The optically illusive Necfeer 
cube. Is point A doser to you tftan pdnt 
G. or vice versa? 


object descriptions. The edges and 
lines are the same for both the A- 
closer and G<loser cubes, but many 
other visual features are seen dif¬ 
ferently in the two views. A few of 
these are given in figure 2. Remark¬ 
ably. our visual system simultaneously 
flips all these perceptual decisions 
from one mutually consistent reading 
of the cube to the other. This il¬ 
lustrates the key cooperative property 
of massively parallel computation and 
why it is conceptually different from 
von Neumann computation on stan¬ 
dard machines. 

The Necker cube also illustrates 
some of the details of the connec¬ 
tionist paradigm, as shown in figure 
2. In our models each item of interest 
is represented as a computational 
unit, with connections to many other 
units. Each unit has a level of activity 
(say between -10 and +10) and 
automatically sends the value of this 
activity along all its outgoing connec¬ 
tions. in the network of figure 2. units 
that are mutually consistent (for ex¬ 
ample. "H closer than G " and "G hid¬ 
den") have connections to each other. 
Units that are mutually exclusive, such 
as "G hidden" and "G showing" are 
connected with circle-tipped links 
denoting negative connections. The 
only other information needed for a 
complete model is the rule by which 
a unit computes its new activity from 
its inputs and its old activity. We can 
assume that the units compute the 
average of their positive and negative 
inputs. Networks like figure 2 are not 


very sensitive to the exact choice of 
unit computation rules: this is one of 
the reasons for their attractiveness. 
Units that are all mutually connected 
by negative links are said to comprise 
a "winner-take-aH"' network. Such net¬ 
works are one of the main decision 
mechanisms in connectionist models 
and have known neurophysiological 
analogs. 

Much of the effort in massively 
parallel AI is dedicated to using com¬ 
putational frameworks like that in 
figure 2 to build models of intelligent 
activity. Advantages of this approach 
include its link to natural intelligence, 
increased noise resistance, and ease 
of implementation on parallel hard¬ 
ware. But the main advantage of the 
connectionist approach is that it pro¬ 
vides a much better way of specify¬ 
ing some computations. 1 know of no 
other way to describe the Necker- 
cube phenomenon that is as clear and 
concise as the model in figure 2. 

A Natural-Language 
Application 

Researchers in Ai and related areas 
of cognitive science are using connec¬ 
tionist models to study a variety of 
tasks. Vision is an area where massive 
parallelism fits naturally. Ballard and 
Brown s article describes some of the 
success in that area. The methodolo¬ 
gy is also effective in natural-language 
research. Although it is a less obvious 
application, researchers have had 
some very nice results in that domain. 



Figure 2: A model illustratm^ the process of understanding the 

cu3e in figure 1. 
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Mac’s a terrific machine. 

Versatile, industrious, under¬ 
standing, easygoing, fiin. 

Trouble is, Mac lives in a world of his own. 
He doesn’t communicate well with his co- 
workers. Doesn’t work well with them. 

Now there’s help. 

The Microsoft® MacEnhancer™ expansion 
system can get him out of his shell. It’ll open 
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his communications channels. Expand his 
horizons. 

MacEnhancer simply plugs into Mac’s 
communication port. It lets you keep that 
original port while adding an IBM*-type 
parcel connector for your printer and two 
EBM-type serial connectors. 

So now Mac can hobnob with even the 
finest letter quality printers. Cope with 
hyperactive dot-matrix printers. 

And it comes with MacEnhancer terminal 
software. A communications program that 


Micrtjsoft is a registered cnidemark and The High Performance Software and MacEnhancer are 

trademarks of Microsoft Gjrporation. IBM is a registered midemark of International Business Machines Corporation. 

Macintosh is a trademark licensed to Apple Computer, Inc. 


lets Mac use a modem to talk 
with other computers—from personal to 
mainframes. 

AE without losing the loveable Mac per¬ 
sonality. Just “point and click!’ 

Getting Mac to expand his horizons 

MICROSOFT 

to do it And Performance Software"” 

who better than Microsoft? We’ve written 
more Macintosh™ proems than any other 
software company. Induding Microsoft 
Word, Microsoft FEe. And Microsoft BASIC, 
Mac’s first language. 

For more information, or to free associate 
with your nearest Microsoft representative, 
caE (800) 426-9400. In Washington State, 
Alaska, Hawau and Canada, call (206) 
828-8088. 
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BROTHER HR15 . £369.00 

BROTHER HR25 . 609,00 
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* MONITORS ♦ 
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One problem that has worked out 
particularly well is disambiguation. 
Consider what happens when you 
hear or read a sentence such as; “Bob 
threw a ball." \bu automatically assign 
a meaning to each word, most likely 
interpreting "threw" as "propelled" 
and "ball" as "a sphere," despite the 
fact that most words in English are 
ambiguous. For example, the words 
"threw" and "ball" both suggest quite 
different meanings in the sentence 
“Bob threw a ball for charity." The 
problem is to develop algorithms that 
exhibit this behavior and help explain 
its basis. Linguist and other cognitive 
scientists have worked at length on 
these issues and have developed 
sophisticated theories. The contribu¬ 
tion of A1 has been to encode these 
theories in programs so that they can 
be tested and, if correct, used in ap¬ 
plications. As with the Necker<ube 
example, massively parallel models 
appear to constitute the best way to 
carry out the encoding. 

In language, as in vision, the theory 
calls for several distinct levels of 
representation and processing. Figure 
3 shows three of these levels. The lex¬ 
ical level comes after the individual 
sounds or letters have been formed 
into words; this level corresponds to 
what you would look up in a dic¬ 
tionary. The ward-seHse level cor¬ 
responds to the various meanings 
listed under a word in the diction¬ 
ary—the problem, of course, is to pick 
the right one The case level comes from 


linguistic theory and conveys the idea 
of the different roles that words can 
play in a sentence. The cases used 
here are 

• agent: the person or thing carrying 
out an action 

• object: the thing acted upon 

• recipient: beneficiary of the action 

The key linguistic insight is that 
there are constraints on the possible 
word senses that can fill various case 
roles. For example, you cannot throw 
(propel) a ball (dance), so these are 
incompatible. Nor can you throw 
(sponsor) a ball (sphere). The only 
other fact used in the model is that 
some word senses are more frequent 
than others. 

We can now see how figure 3 
presents a connectionist computa¬ 
tional model of disambiguation. As 
with the Necker cube, compatible 
units have positive links and incom¬ 
patible units have negative, winner- 
take-all links. The model assumes that 
as each word reaches the lexical level 
it spreads activity to the various word 
senses to which it is connected. Since 
the more frequent sense has a greater 
weight, it will tend to dominate less 
frequent senses. As additional words 
come in, they will activate more word 
senses and case roles. The simple 
sentence "Bob threw a ball" will ac¬ 
tivate a mutually consistent set of 
units, and we will never notice the 
alternatives. The additional words "for 

(OWtiRHMi) 



Figure 3: A connectionist model for understanding tfa sentence "Bob threw a ball [for 
charity]!' The mofd uses three levels of representation and processing. 
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Great performance. Great price. Great printer. 


The new Epson* Spectrum™ LX-SO is 
the perfect co-star for your personal 
or business computer. With versatile 
Dual Mode operatioiip this dot matrix 
printer turns out quick, clean draft 
copy at a rapid 100 characters per sec¬ 
ond. Then lets you switch to "NLQ” 
mode for finished copy with a high 
quality, typewriter-style appearance. 
"Award-vanning performance’* 
Epson’s exclusive SelecType feature 
makes choosing the most popular 
typestyles as easy as pushing a few 
buttons on the printer. In addition to 


Near Letter Quality mode, the LX-SO 
offers you over 160 typestyle com¬ 
binations, including Elltep Pica* Italics, 
Emphasized and Proportional. And 
the LX-SO prints great pictures, charts 
and graphs, at five densities up to 240 
dots per inch resolution. 

"Critics’ choke” 

With an optional tractor feed and an 
automatic Single-bln Cut Sheet 
Feeder, the LX-SO is a highly versatile 
performer. Because it’s an Epson—the 
industry standard—the LX-80 is com¬ 
patible with virtually all computer sys¬ 


tems. At one full year, the warranty is 
the best in the business. The sleek, 
contemporary style looks great in 
home or office. And the Spectrum 
LX-SO looks best where it counts 
most: the bottom line. 

See the Epson Spectrum LX-80. 
Now showing in your neighborhood. 

Number one. And built like it. 

EPSON 

EPSON AMERICA, INC. 


2780 Lomlta Boulevard • Torrance. CA 90505 • Call (800) 421-5426 for the Epson dealer In your area. In California, call (213) 539-9140. 
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charity" will activate the ’'dance" 
meaning of ball. This will weaken the 
"sphere" meaning, which will in turn 
reduce the activity of "propel" 
because the sentence no longer has 
a suitable object. Thus, an alternative 
stable coalition develops and sup¬ 
presses the original interpretation. 
The two alternative coalitions are 
quite similar to the two readings of 
the Necker cube. This is no accident— 
the idea of a cooperative-comp>etitive 
network pervades parallel models. 
Work on language problems such as 
disambiguation is quite advanced and 
offere simple explanations of many 
phenomena. For example, a context 
that biased us toward the "dance" 
sense of ball would be modeled as 
providing that meaning with a head 
start in its competition with "sphere." 
Again, the massively parallel 
paradigm is the simplest way to ex¬ 
press this idea. 

Knowledge Representation 

The Necker-cube and disambiguation 
examples are both instances of what 
AI researchers call recognition prob¬ 
lems. Several other problems are like 
this, but many are not. Can we apply 
massively parallel models to other 
traditional Ai issues such as knowl¬ 


edge representation and inference? 
Researchers have completed much 
less work along these lines but have 
made some promising starts. The ex¬ 
ample in figure 4 should convey the 
flavor of this work. 

The standard way to explore the 
issue of knowledge representation 
and inference is in terms of programs 
that can answer questions. AI ap¬ 
proaches to the development of 
question-answering systems are 
numerous (Roger Schank and Larry 
Hunter present one in "The Quest to 
Understand Thinking" on page 143). 
but the approaches all have the same 
basic requirements; You need a way 
to store the knowledge, to pose ques¬ 
tions. and to compute and register the 
answers. In a connectionist model, all 
of these aspects must be expressed 
in terms of activity spreading among 
simple units like those in the previous 
examples. 

It is easiest to start with the record¬ 
ing of answers. In figure 4. the possi¬ 
ble tastes of foods form a winner-take- 
all network, where each unit inhibits 
the others so only one answer will be 
active. The answer network is as¬ 
sumed to be part of a routine that 
also poses the questions and acts 
upon the answer. The units that make 


up the routine are assumed to be ac¬ 
tivated in sequence from left to right 
just like a standard program. The 
routine sends a question to the knowl¬ 
edge network by activating the ap¬ 
propriate units: figure 4 shows this as 
links, for example, from the hexagonal 
node to the nodes for "has-taste" and 
"ham." The key to the operation of 
this network is the operation of the 
triangular-shaped nodes, such as "blf" 
Vfe define such a triangular unit to 
become active when two of its inputs 
are simultaneously active. In this case 
"ham" and "has-taste" are both on. so 
"br" becomes active and activates 
"salty."' Now the " salty" node in the 
knowledge network spreads activa¬ 
tion to the response "r-salty " back in 
the routine and the question is 
answered. The same network can 
answer questions such as "Name a 
salty meat " when activated appro¬ 
priately. The answers returned such 
a network will depend on context, just 
as people's answers do: contextual 
bias is again modeled by activation. 

The examples of cube perception, 
word disambiguation, and question 
answering are typical of the current 
applications of massively parallel 
computational models in Ai. The ex¬ 
amples are condensed and they omit 
many important considerations, but 
they are representative of the current 
level of attainment. In no case are the 
connectionist programs as sophisti¬ 
cated as conventional AI systems for 
similar tasks. The general notion of 
massively parallel models in AI is 
quite new, and we do not yet under¬ 
stand where its ultimate strengths and 
weaknesses will lie. We do know that 
the development of highly parallel 
computers will have a marked effect 
on the practicality of connectionist ap¬ 
proaches to AI. 

Even if we had discovered parallel 
algorithms for vision and language 
tasks and could run them efficiently 
on parallel hardware, we would be 
missing a crucial element of intelli¬ 
gence-learning. No system that can¬ 
not incorporate new knowledge and 
change its behavior could be called 
intelligent. This is an important issue 

[continuedi 
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desktop computer. 

It fits any customer’s 
business as well 
as his desk. 
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No matter how specialized your 
customers' business needs, Canon's new 
compact desktop computer is uniquely 
designed to accommodate them. 

Because theTX-50 is a self-contained 
computer that can be customized for a 
wide range of specific business 
applications. 
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sharp 5X7 dot matrix and has a 
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prints a black or red original on plain paper 
plus two copies. 

With such impressive, self-contained 
flexibility, theTX-50 is ideal in areas such 
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for all of AI but is especially critical 
for connectionist models. If we model 
our system as a set of rules, we'll have 
no conceptual difficulty in adding 
more rules, although the question of 
which rules to add remains unsolved. 
For connectionist models, the intelli" 
gence is in the connections—but we 
know that the brain grows essentially 
no new connections. How could such 
a system, even in prindpie. incor¬ 
porate new knowledge? 

The neural substrate of memory 
and learning is one of the great un¬ 
solved scientific questions for which 
we certainly have no definitive an¬ 
swers. But connectionist theories of 
learning are compatible with current 
brain research and are computational¬ 
ly feasible The key idea is that while 
new connections are rare, might change 
in connections appears to be com¬ 
mon. We also know that each unit can 
have thousands of incoming and out¬ 


going connections. Our hypothesis is 
that most of these connections are 
only potentially important and that 
learning involves strengthening the 
appropriate connections. Suppose 
for example, the network of figure 4 
needed to learn that spinach was a 
salty vegetable. Our model suggests 
that there are uncommitted triangular 
nodes that are weakly connected to 
many combinations of objects, prop¬ 
erties. and values. In an ideal case, 
one of them will be linked to 
"spinach,' "has-taste." and "salty;' 
among other things. This unit will 
become highly activated by the simul¬ 
taneous activation of three of its 
neighbors and, by strengthening its 
active connections, can become ded¬ 
icated to the new association. This ex¬ 
ample omits many important issues; 
the whole learning theory is in a very 
primitive stage. Geoffrey Hinton, in 
the article "Learning in Parallel Net¬ 


works" {page 265), describes a related 
but different learning scheme based 
on the assumption that concepts are 
represented diffusely as the activity 
of many, many units. All of the con¬ 
nectionist Al efforts badly need more 
theoretical and experimental work, 
which leads us to an active interest in 
parallel computers. 

Parallel Computers 

Clearly massively parallel AI models 
have a natural fit to parallel com¬ 
puters. The speed of our current 
simulations on sequential machines Is 
slow enough to be a major bottle¬ 
neck* While some kinds of programs 
are hard to transfer to parallel com¬ 
puters, connectionist simulations are 
straightforward to move. If we have 
100 processors and a network of 
20.000 units to simulate, we just 
assign 200 units to each processor. 
There are technical questions about 
the best way to partition the network, 
but the basic idea is simple It is less 
clear how to monitor and modify the 
behavior of such systems, and this 
leads to basic research questions in 
parallel computation* A number of 
machines with hundreds of proces¬ 
sors are being built in various labs. 
Our group at the University of Roch¬ 
ester is working with the Butterfly 
multiprocessor of Bolt Beranek and 
Newman: we expect to have a 128- 
processor system running this sum¬ 
mer A parallel version of our connec¬ 
tionist simulator is one of the major 
driving applications for the Butterfly. 

Possibly the best way to program 
many problems for a multiprocessor 
is to express them as a massively 
parallel network. While breaking a 
problem into 2 56 equal pieces is dif¬ 
ficult, it may be fairly easy to express 
the problem's natural parallelism and 
let a compiler map the result onto 
whatever hardware is available This 
seems to be the experience of the Cal 
Tech group on the physics problems 
they have attacked, and it appears to 
be true for many AI problems. The 
success of this approach could be a 
coincidence but it might be related 
to the fact that intelligence evolved on 
massively parallel hardware. ■ 
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The new Canon* 

Handy Terminal 5000 is ^ 
the portable unit that lets 
you gather and process 
information out of the office. 

Withamaximum32K internal 
user RAM file memory, it's perfect 
for jobs like retail audits, warehouse 
inventories, order-taking anywhere in 
the field or any one of hundreds of 
business applications. 

It can be programmed to perform 
almost any task, adopting BASIC and 
Assembler languages. 

And can even relay information to 
your computer via phone hookup. 

Portability is also the key word of 
the 5000, tecause Canon’s Handy 
Terminal was especially designed far 
traveling light. 

At a weight of less than 2 lbs., it can 
operate on a rechargeable battery and 
can be carried by neck strap or in an 
attache case. Yet it's highly durable, 
water resistant and shock resistant. 
Which means it can take its fair share 
of hard knocks. 

■© 1985 Canon Inc. 


Also available is the 5000P {^owri)f 
above) which has a built-in thermal dot 
printer that can print one original and 
a copy. 

And both terminals can incorporate 
an optional bar code reader. 

So why not widen your computer 
horizons with Canon’s new Handy 
Terminal. Itletsyougoasfarasyoulike. 

For more information: 

Call 1-800-323-1717, Ext. 302, 

(In Ilirnolscall 1800 942-8881, Ext 302.) 

Or Write Canon U.S.A. inc., 

Systems Division/Handy Terminal, 

P.O. Box CN 11250, Ttenton, NJ. 08638. 


Canon Systems Division 







Photo 1: A scanning electron mkrograpft of kain cells grown in tissue culture on a Motorola 68000. center clump of balls is a 
group of somas. and the tftrH lines radiating outward from the clump are the neural processes. 

The IC traces are 2 to 5 microns across, and the traces on the nerve processes taper to less than 02 micron across. 
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ARTIFICIAL INTELLIGENCE 
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REVERSE 
ENGINEERING 
THE BRAIN 

BY John K. Stevens 

Chipping away at the brain 


COULD WE DEVELOP more efficient 
"si X th-generation'' arti f icial-in tell P 
gence (AI) computers using circuitry 
copied directly from the brain, per- 
haps using radical new architecture 
new hardware and an entirely new 
logic? This question seems to have 
been raised about once a year for the 
last two decades. The answer con¬ 
tinues to be "Probably not right away," 
but as our understanding of principles 
used in neural processing evolves, it 
is a possibility that must be taken 
seriously. Moreover, some new digital 
designs such as the Boltzmann 
machines (see "Learning in Parallel 
Networks' by Geoffrey E. Hinton on 
page 265) closely parallel the overall 
architecture of the brain. 

First we will review what might be 
called the device physics of the brain, 
focusing on the physical and electrical 
principles that optical nerve cells use 
to process information. Then we will 
discuss how silicon-based designs 
might be adapted to make use of the 
brain’s approach and how such 
designs might be used in some high¬ 
speed processing applications. 

While today's digital hardware is ex¬ 


tremely impressive it is clear that the 
human retina's real-time performance 
goes unchallenged (table 1). Actually 
to simulate 10 milliseconds (ms) of the 
complete processing of even a single 
nerve cell from the retina would re¬ 
quire the solution of about 500 
simultaneous nonlinear differential 
equations 100 times and would take 
at least several minutes of processing 
time on a Cray supercomputer. Keep¬ 
ing in mind that there are 10 million 
or more such cells interacting with 
each other in complex ways, it would 
take a minimum of 100 yeaj^ of Cray 
time to simulate what takes place In 
your eye many times every second. 
How does this impressive piece of 
"bio-ware" work? 

A Brief Introduction 
TO Nerve Cells 

The retina's nerve cells function as 
complex analog processors. The con¬ 
nections between these cells, the 
characteristics of their connections, 
and the shape of the cells themselves 
all seem to play a major role in deter¬ 
mining the basic parameters of the 
analog processing "program." 


Nerve cells come in many different 
shapes and sizes, but they can be 
placed into two broad categories— 
local processing "interneuron"cells 
and output cells. The local processing 
cells have all of their inputs and out¬ 
puts limited to a very small region 
(usually a few hundred microns), while 
the output cells communicate from 
one part of the brain to another, from 
the brain to muscle or from sensory 
organs to the brain. 

The nerve cell, or neuron, can be 
thought of as a stand-alone analog- 
logical processing unit. Each cell has 
an inside and an outside separated by 
a plasma membrane. The inside of the 
cell and the fluid surrounding the cell 
have different concentrations of 
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ing at the Playfair Neuroscience Unit (U«Mr- 
sity of Toronto. Toronto Western Hospifisil, 399 
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software for the retail sales industry, and is 
a member of the Canadian Institute of Ad¬ 
vanced Research. 
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Figure 1: A summary o\fefview of a 
typical nerve cell 


charged ions, which creates a poten¬ 
tial difference across the membrane. 
The concentration of the inside ions 
is controlled by many "ion pumps" 
located in the membrane itself. The 
ion concentration of the fluid sur¬ 
rounding the cell is just filtered blood 
and is regulated by special ion pumps 
found in the kidneys. These differen¬ 
tial ion concentrations provide the 
electrical energy for ail nerve cells and 
are exactly analogous to a battery. 
The full circuit requires a resistor in 
series with the battery to represent 
the ion leakage across the plasma 
membrane. The active pumps in the 


T^ble !: A comparison of specifications for a hypothetical image-processing 
system using state-of-the-art integrated circuitry and the human retina. 


Specification 

circuit layout 
1C line width 
number of gates 
resolution (pixels) 

PC board trace width 
power consumption 
system volume 
total weight 


Typical 1C Product 

two-dimensional 
1-3 microns 
approx. 1,000,000 
2048 X 2048 
250 microns 
200-300 watts 
approx. 10,000 cu.in. 
20,000-50.000 g 


Retina 

three-dtmensiorial 
0.1-1.0 micron 
approx. 25,000,000.000 

10,000 X 10,000 

0.2-3,0 microns 
0O01 watts 
approx. .0003 cu.in. 

<1 g. 
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Photo 2: Ah electron micrograph of a cross-section of retina about 0.1 micron thick 
and about 200 microns by 500 wiicrons across. The light would activate the receptors 
(located at the bottom of the picture], and the final output would come from the top at 
the ganglion cells. The large round objects are somas, or cell bodies, and the very small 
profiles layered between the cells are nerve processes that make synaptic contacts with 
each other. Sequential series of the micrographs are used to reconstruct cells similar to 
C^ios^ seen in figure 7, 


celhs membrane and kidneys are 
analogous to a battery charger, but in¬ 
stead of using a 110-volt wall plug, 
they use glucose or other nutrients as 
the power source. 

The Soma 

Each cell has a large round central 
body called a soma (photos 1 and 2, 
figure 1) that contains the genetic and 
metabolic machinery necessary to 
keep the cell alive The soma takes the 
glucose found in the surrounding fluid 
and converts it to a more usable form 
of energy called ATP (adenosine 
triphosphate). The ATP drives the ac¬ 
tive pumps directly The soma also 
synthesizes lipids and proteins that 
are used to maintain the cell's mem¬ 
brane, synapses, gates, and the nerve- 
process skeleton (cytoskeleton). 

The Passive Dendrite 

Attached to the soma are long, irreg¬ 
ularly shaped nerve processes (hair- 
like projections) called dendrites. These 
dendrites often have diameters under 
I micron and extremely complex 
branching shapes. Dendrites are elec¬ 
trically passive and can be repre¬ 
sented as a series of capacitors and 
resistors. Their primary function is to 
receive inputs from other cells via 
specialized contacts called sywapses or 
to connect other dendrites to synap¬ 
tic outputs. One very important point 
that we will discuss in some detail is 
that the shape of a dendrite can have 
a dramatic effect upon the time 
course and final potential of any 
synaptic input. Thus, the same synap¬ 
tic input on two differently shaped 
dendrites can have dramatically dif¬ 
ferent effects. Synaptic inputs on a 
dendrite can either be summed and 
passively conducted to local synaptic 
outputs located on the same dendrite 
(in intemeurons) or passively con¬ 
ducted back to the soma, where an 
action potential may be initiated in 
output cells. 

The Active Axon 

A second type of nerve process also 
attached to the soma is called an axon. 
The axon differs from the dendrite in 
that it is electrically active and can 
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serve as the final output channel of 
the cell. Axons are always found on 
the output cells but often do not ap¬ 
pear on interneurons, particularly on 
interneurons that have both inputs 
and outputs on dendrites. The axon 
is a nonlinear threshold device that 
produces a rapid, aii-or-none voltage 
increase and decrease of about l-ms 
duration. This voltage pulse, which is 
called an action potential, has a fixed 
amplitude and occurs when the 
resting potential within the soma rises 
above a critical threshold. The rapid 
changes in potential associated with 
the action potential are due to 
specialized proteins contained in the 
axon's membrane that selectively 
allow sodium and potassium ions to 
flow across the membrane, down their 
concentration gradients. You might 
think of these action potential gates 
as simply a series of interconnected 
one-shots. 

Anatomically, the gates begin on 
the soma just before the actual axon 
leaves the cell. When the synaptic in¬ 
puts located on the dendrite of a cell 
are activated, the potential may be 
passively conducted to the soma near 
the axon. If the sum total of all of 
these inputs as seen by the soma or 
axon is above the threshold of these 
gates, they will be activated and pro¬ 
duce an action potential. Once this 
first group of gates has been ac¬ 
tivated, they change the internal ax¬ 
onal potential even more and activate 
the next set of gates located farther 
down the axon. These more distant 


gates raise the axonal potential again 
and activate even more distant gates, 
and so on, for the entire length of the 
axon, up to many feet in total length, 

Synaptic Inputs 
AND Outputs 

Axons terminate in specialized con¬ 
tacts, called synapses, on other nerve 
cells. Synapses make contact with the 
dendrites of other cells and are 
capable of changing a dendrite’s local 
potential in a positive or negative 
direction. When the potential on the 
axonal side (the presynaptic side) is 
raised, special compounds called 
neurotransmitters are released, Their 
release seems to be graded as a func¬ 
tion of the presynaptic voltage wave¬ 
form. Neurotransmitters are capable 
of opening gates similar to those 
described above for the action poten¬ 
tial, except that these gates are 
located on the dendritic membrane 
and are activated chemically. When a 
synaptic gate is open, it selectively 
allows charged ions to flow across the 
membrane, either into or out of the 
cell. This in turn changes the internal 
dendritic potential. The total number 
of gates opened depends upon the 
total number of transmitter molecules 
released. A given synapse may excite 
or inhibit a cell. A single cell will 
always have many synaptic Inputs on 
its dendrites and may have many 
synaptic outputs on its axons or den¬ 
drites to many different cells. 

The output synapses from output 
cells are always located on the end of 


an axon. However, the output 
synapses from interneurons are 
located on the passive dendrites near 
the input synapses. Since the action 
potential has a fixed waveform, the 
synaptic outputs from the axon of an 
output cell will also have a fixed 
waveform. In contrast, since the 
potentials inside a dendrite are 
graded analog signals (due to analog 
summation of many different synap¬ 
tic inputs), the interneuron synaptic 
outputs may also be graded. Thus, 
output cells have graded analog in¬ 
puts with digital, all-or-none final out¬ 
puts: interneurons have graded 
analog inputs but also have graded 
analog outputs. 

The Methods 

Advanced recording methods that de¬ 
pend upon submicron electrodes 
placed near individual cells in living 
brains and in tissue culture have 
taught us a great deal about the func¬ 
tion or what could be called the soft¬ 
ware and hardware of brain cells. 
These electrodes make it possible to 
record action potentials and in many 
cases penetrate the soma and record 
intracellular potentials from synapses 
that have been activated on a 
peripheral dendrite. It has also been 
possible through other methods to 
measure the physical characteristics 
and properties of nerve cells, in¬ 
dividual portions of cells, and even 
the properties of membranes and 
proteins embedded in the mem- 
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branes. Until recently, it has been dif¬ 
ficult to incorporate these physical 
parameters into a comprehensive 
model of submicron device physics, 
or what we call the design rules of the 
brain. 

As I mentioned, the shape of nerve- 
cell processes plays an important role 
in controlling their function. Unfor¬ 
tunately, these processes are almost 
always well below 1 micron in dia¬ 
meter. A major difficulty has been 
that to accurately create an electrical 
or physical model of a nerve cell re¬ 
quires a detailed knowledge of sur¬ 
face area, length, and branching pat¬ 
terns of all processes and location of 
synaptic inputs. Because the cells are 
small and have extremely complex 
three-dimensional geometries, these 
parameters cannot be accurately ob¬ 
tained using the light microscope, 
which has a resolution of only about 
1 micron. The scanning electron 
microscope allows us to see cells at 
higher resolution, but the cells must 


be removed from their circuit in the 
brain and placed on a special flat 
substrate or grown in tissue culture 
directly on the substrate. 

Thus, scanning microscopes cannot 
be used to analyze intact three- 
dimensional circuits of the brain. The 
transmission electron microscope has 
more than adequate resolution. But 
to see the cells at high resolution, they 
must be sliced into very thin sections, 
usually less than 0.1 micron (photo 2). 
Thus, while the submicron structure 
can be resolved, the three- 
dimensional structure of the cells is 
lost. 

The solution has been to simply 
slice the brain into thin serial sections 
and then, by using special computer 
systems, to reassemble the individual 
cross-sections into a full three- 
dimensional reconstruction of the 
original object (figure 2). Technologi¬ 
cal advances over the last few years 
have made this almost routine, so it 


scKHnc NtRuE i\m (unnyELfriflTE&> 



Figure 2: Eiectrof^ microscopic reconstruction of an axon. The internal structure of a 
dendrite would be s/milar. The long tubes {microtubules) and round green objects 
{organelles) play a role in conlroUing the local geometry of the nerve process. This 
process, reconstructed by M. Greenberg [Playfair]> has a diameter of about 1 micron. 
Reprinted by permission of Academic Press from Advances in Cellular Neuro- 
biology Bibliography). 
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is now possible to study the structures 
inside the cells that control shape and 
thus control the device physics of the 
cells. 

Creating Equivalent 
Circuits 

Each of the various nerve-cell com¬ 
ponents described above has an elec¬ 
trical circuit equivalent. If you com¬ 
bine this electrical equivalent with the 
submicron three-dimensional geom¬ 
etry of the cell, it is possible to create 
reasonably accurate models of nerve¬ 
cell processing. In what follows I will 
illustrate the principles used by nerve 
cells for processing signals by describ¬ 
ing the electrical equivalents for a 
dendrite, the power supply, and the 
synaptic contact. I will also show how 
the shape of a cell's processes can 
alter inputs and outputs and how the 
cell's internal skeleton can alter pro¬ 
cess shape. It is also possible to 
create an equivalent circuit for the ax¬ 
on, but for the sake of simplicity i will 
limit myself to the passive portions of 
the nerve cell and will not discuss the 
electrical properties of the axon. 

The Form and Electrical 
Circuits of the Passive 
Dendrite 

Brain-cell dendrites have a skeleton 
that controls the shape and, to some 
extent, the branching patterns of the 
process. As I will discuss below, this 
skeleton is particularly important in 
controlling how a brain cell processes 
information. The dendrite has an 
outer skin, or membrane, that consists 
of a very thin layer of oil-like sub¬ 
stances called pftospfiolipids. Phospho¬ 
lipids have high specific resistivity and 
capacitance and can be thought of as 
insulators. The inside of the nerve-cell 
process is filled with a highly conduc¬ 
tive gel. or axoplasm, that for our pur¬ 
poses can be thought of as a conduct¬ 
ing wire. Thus, a nerve-cell dendrite in 
the most simple electrical terms is a 
conducting wire, the axoplasm, with 
an outer insulating layer, the mem¬ 
brane. The nerve process can be rep¬ 
resented with simple electrical equiv¬ 
alents consisting of a ladder network 
of passive resistors and capacitors. 



Figure 3: Electrical equivalent of a 
dendritic circuit. Tfie dendrite segment is 
al>out 0.1 micron in diameter. S.area= 
surface area of tfte cylinder and area= 
cross-sectional area. 



Figure 4: Electrical equivalent of tfie 
power supply of a nerve ceil. The 
differences in voltages between this figure 
and the text reflect normal ranges of cell 
potentials. 


A simple model of a portion of a 
dendrite is shown in figure 3. Below 
the model is the equivalent ladder 
network of resistors and capacitors 
that represent that model. The 
resistor labeled r„ is the resistor used 


to represent leakage out of the mem¬ 
brane, while the resistor labeled R,- is 
the resistance offered by the internal 
gel or cytoplasm. Finally, c„ is the 
capacitive component of the mem¬ 
brane. These values are calculated 
from specific resistivities that have 
been experimentally measured for 
different cell types and by measuring 
the detailed geometry of the cell 
itself. The computation is vlrtullly 
identical to that now used by 1C (inte¬ 
grated-circuit) designers in calculating 
resistances and capacitances on a 
chip. IC designers know the specific 
resistivity of polysilicon, silicon, and 
metal layers. 'When given the geo¬ 
metry of a pad, they can compute its 
total resistance and capacitance. 

The specific capacitance of the 
phospholipids that make up the den¬ 
drite's membrane is about 1 micro¬ 
farad per square centimeter. Thus, we 
measure the surface area of one small 
region of the process and multiply it 
by the specific membrane capacity, 
The dendritic portion in figure 3 
would have a total capacitance of 1,57 
X 10“’ microfarad, a membrane 
resistance of 1,27 x 10'^ ohms, and 
an axial resistance of 9.55 x 10^ 
ohms. 

The Nerve-Cell 
Power-Supply Circuit 

The power supply for a ceil can be 
represented as a series of batteries in 
series with a resistor (figure 4). Each 
battery represents the differential 
concentration across the cell's mem¬ 
brane of a specific ion, The voltage of 
the battery for a specific ion is deter¬ 
mined directly by its Nernst 
equilibrium constant, which is given 
as 

millivoltage = 61 x Log([OUT|/[IN)) 

The concentration of the positively 
charged ion Na* is much higher out¬ 
side the cell than it is inside the cell 
by a ratio of about 10:1. Its Nernst 
equilibrium potential is therefore -(-61 
millivolts (mV). Other ions typically 
found around cells in warm-blooded 
animals are K*, with a Nernst 
equilibrium potential of about -90 

[contmued] 


292 B VTE • APRIL 1985 




























Whidi dectronic mail 
service delivers much more 
than mail? 


Every one of these 
electronic mail services 
does a very good job of 
delivering the mail. 

But only one delivers 
so many more online ser¬ 
vices with equal expertise. 

The Source. 

With The Source, you 
can have the daily news 
delivered along with your 
daily mail. Make airline 
reservations. Trade stocks. 
Hold a computer confer¬ 
ence. Communicate with 
thousands of people who 
share your interests. 

Even get the latest 
word on new hardware 
and software products, in 
seconds. 

All this, and more, 
along with the electronic 
mail service called “the 
most powerful available 
anywhere.” 

And all for just $49.95, 


plus reasonable hourly 
usage fees. 

Call 800-336-3366* 
and you can have the 
power of The Source 
working for you in a mat¬ 
ter of minutes. 

Or for more informa¬ 
tion, visit your nearest 
computer dealer or mail 
the coupon below. 

Please send me more details about The Source. 


Name Telephone U 


Address 


City State Zip 

□ □ I own a persona] computer 

yes no 

Mail to: Source Teleconmuiing Corp. 

1616 Anderson Road 

McLean, VA 22102 7804310 



TIk most powerful resource 
ai^fpeiscnal computer can hare. 

The Source is a service maric of Source Telccompuiing 
Corporation, a subsidiary of The Reader's Digest Associatiori. 
Tnc. The .source services arc orFcncd in panicipatvon 
with Control Data Corporation 15 Source Telecomputing 
Corporation, 19H5. MCI Mail is a service marii of MCI 
Com municat ions Corp, Easylink is a service mark of 
Western Union. 

qn Virginia orout-side the continental U.S. call (703)821-6666. 


COMMUNICATIONS 

SourceMai!^^^ 

Maii^ran& Message Service 
PARTICIPATE^^ 

Computer Conferencing 
CHAT Interactive 
Com mu nication.^ 

NEWS & INFORMATION 
News Bu He tins 
UPI News Service 
Associated Press 
Scripps-Howard News 
Service 

A ecu - Weather™ 

The Washington Post 
Eiectronic Edition 
Sports 

B VLfNES Eeature News 

INVESTOR SERVICES 

Portfolio Management 
Delayed Stock Quotes 
ReaTTime Stock Quotes 
Spear Securities Online 
Trading 

Media General 
STOCK VUE 
Donoghue Investment 
Newsletter 

INVESTEXT Research 
Reports 

Management Contents 
Publication Abstracts 
Employment Services 
UNISfOX Market Reports 
Commodii}' Worid Ne 
BIZDATE Business 
Magazine 

PERSONAL COMPUTING 

MICROSEARCH™ 
Hardware, Software 
Reviews 

Member Directory 
POST Builetin Boards 
Member Pttbiications 

TRAVEL SERVICES 

Official Airline Guide 
A‘Z Worldwide Hotel Guide 
Traveh Hotel Tickets 
S Reservations 
Restaurant Guides 
Travel Tips. Tours 

SHOPPING & LEISURE 

Movie Reviews 
Comp-u~store Electronic 
Shopping 

Games, Educational Quizzes 


Inquiry 359 


APRIL 1985 • BYT E 293 



























THE BRAIN 


mV (minus because the concentration 
of K* is greater on the inside of the 
cell), and Cl", with a potential of -87 
mV. The series resistors shown in 
figure 4 represent leakage of these 
ions across the membrane to charge 
the capacitor to its final value. Using 
special recording methods, it is possi¬ 
ble to determine the value of each 
leakage resistor. Once that is known, 
we can quickly compute that the 
potential difference across the mem¬ 
brane will be about -87 mV. 

Since this "resting potential" is 
relatively constant throughout the 
cell, it is usually not explicitly included 
in the models or computations. How¬ 
ever. the principle of using ionic gra¬ 
dients and membrane resistance to 
create potential differences is impor¬ 
tant and will be used below in the 
description of synapses. 

The Synapse or Neural 
Gate Circuit 

You might think of synaptic inputs as 
voltage-controlled changes in the 
membrane resistor connected to an 
ionic battery. In some cases the bat¬ 
tery may be positive and thus pro¬ 
duce a net excitatory change inside 
the dendrites, and in other cases the 
battery may be negative and thus pro¬ 
duce net inhibition inside the cell. 
Figure 5 illustrates a schematic 
synapse making contact with a den¬ 
drite. When the voltage inside the 



Figure 5: Eledrical equivatent of a 
synaptic gale. W? use an arbitrary battery 
of 100 niV in our models of nerve cells. 


synapse increases, neurotransmitters 
are released. These neurotransmitters 
selectively (depending upon their 
chemical composition) alter the 
permeability of one or more ions. In 
effect, these neurotransmitters 
change the value of the resistor con¬ 
nected to an ionic battery that in turn 
leads to a change in the resting poten¬ 
tial of the cell. A typical gate might 
have 5.0 X 10'* ohms resting value 
and 5.0 X 10* ohms during activation. 

One important point is that a 
synapse cannot be modeled as a 
simple voltage input to the dendrite, 
nor can it be safely represented as a 
simple injection of current. Rather, it 
is a complex conductance change 
within a complex passive RC (resis- 
tance<apacitance) network. The final 
time course and potential seen across 
the cell s membrane will therefore not 
be just a function of the synaptic bat¬ 
tery and resistor but also of the mem¬ 
brane resistor (r„). axial resistor (rj, 
and membrane capacitor (c„). Since 
these components are controlled to 
some extent by the shape of the cell, 
the geometry of the cell can be used 
to control synaptic strength. This prin¬ 
ciple is illustrated below. 

The Retinal Amacrine Cell 
Electrical Circuit 

Figure 7 illustrates a retinal amacrine 
cell, reconstructed by the computer 
from serial electron micrographs. The 


amacrine cell is of particular interest 
because it has a complex geometry 
that includes highly irregular and 
varicose dendrites that attach to the 
soma. It is a classic interneuron with 
many synaptic inputs and outputs 
over the entire cell’s surface, and no 
axon. 

Once the surface area and volumes 
have been computed, the cell is 
reduced to a simple geometric sche¬ 
matic that approximates the original 
shape using cylinders similar to those 
shown in figure 7. You can then easily 
reduce this schematic to an equiva¬ 
lent circuit by using a membrane 
resistor, axial resistor, and membrane 
capacitor to create a large RC ladder 
network similar to that seen in figure 
6. This network can be simulated 
using conventional linear circuit 
analysis (see October 1978 BYTE) on 
almost any small computer. 

I have simulated the cell shown in 
figure 7 using two identical synapses 
placed on different parts of the cell 
(A and B in figure 8). I have not in¬ 
cluded the batteries and resting 
potential resistors since they would all 
be equal in this circuit. The synaptic 
inputs consist of a resistor and a 
lOO-mV battery as shown in figure 5. 
A synaptic input is modeled as a rapid 
decrease in the value of the synaptic 
resistor for 50 ms and then a return 
to a very high resting value. The lower 



Figure 6: Tf\e dmits sfiowH jn other figures mag be cascaded to create whole cell 
models. 
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Figure 7: A computer-reconstruded nerve 
cell from serial electron micrographs 
similar to those seen in photo 2. The 
soma diameter is about 10 microns. TWs 
amacrine cell from a retinal circuit was 
reconstructed by R. \acobs. Playfair, using 
micrographs collected by B. McGuire. 


part of figure 8 shows the maximum 
peak of this response inside the cell 
on the graph. Each line represents the 
peak voltage along the dark portion 
of the cell during activation of the 
synapse. 

Since this cell is an intemeuron. it 
does not have an axon (amacrine 
means "without axon"), nor does it 
have an action potential. It does, how¬ 
ever. have many synaptic outputs to 
other adjacent cells, two of which are 
illustrated by large arrows pointing up 
in figure 8. Keep in mind that the A 
and B synaptic inputs are identical. Yet 
the effects they have on the intra¬ 
cellular voltage for the outputs near 
A and B are dramatically different. 
The B input has a much greater effect 
on the A output, as compared to the 
effect of the A input on the B output. 
Thus, while the B synapse can activate 
both the A and B outputs, the A 
synapse can activate only the A 
output. 

This simple function was created 
and controlled by geometry of the 



Z0.0 - * 
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—- 1 -1- 1 - 1 _I _I_ I_ [ _I _L 
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Figure 8: Electrical model of the cell shown m figure 7. Some of the software used to 
compute these i^ots was developed by Dr. S. Elllas, Massachusetts General Hospital, 
Harvard Medical School. 


nerve cell itself. One can Imagine 
other effects when both synapses are 
simultaneously activated or when 
other synaptic inputs are activated far¬ 
ther out on the dendrite. Thus, the 
specific analog-logical functions of a 
nerve cell can be controlled by the 
cell s geometry. This manipulation of 
cell form can be thought of as the 
device physics the brain uses to con¬ 
trol logical functions. 

Can We Adapt the Device 
Physics of the Brain 
TO Silicon-Based Circuits? 

The tantalizing question raised by 
these observations is "Can we adapt 
this simple principle of changing 
three-dimensional geometry to sili¬ 
con-based circuits that could simulate 
brain circuits?" The answer is "Yes. 
quite easily." lack Kilby of Tfexas In¬ 
struments. whose important insight 
led to the first 1C 25 years ago. made 
us realize that it was possible to con¬ 
trol many Important silicon-based 
passive parameters such as the value 


of pull-up or pull-down resistors by 
changing the size and shape of the 
etched area. While the constants for 
resistances and capacitances are 
several orders of magnitude different 
from brain constants, it is interesting 
that the circuits in figures 3 and 6 are 
exact equivalents of those used to 
simulate an interconnection within a 
silicon chip. The equations and soft¬ 
ware used to simulate the nerve cell 
above are almost identical to the soft¬ 
ware used to simulate a full 1C during 
design. 

Projects to create these silicon- 
based neurons, called stlicroBS. are just 
now getting under way. Conceptual¬ 
ly, the shape of the cell is simply 
etched into silicon in place of the con¬ 
ventional linear interconnections. 
Gates are placed at locations where 
synaptic inputs and outputs might be 
located, and for output silicrons we 
can simulate an axon with a simple 
Schmitt trigger circuit or one-shot. 

Unfortunately, silicrons will be only 

(cofitmedi 
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a laboratory curiosity until one final 
problem has been resolved—how do 
we create new and arbitrary pro¬ 
grams? There is no simple way to 
change or modify the strength of con¬ 
nections from one silicron to another. 
Since researchers do not really have 
a clear understanding of how the 
brain modifies its own circuits (the 
device physics of learning), any 
silicon-based solutions will be non- 
biological. Ongoing biological work is 
encouraging and suggests that In 
some cells active shape change of 
dendrites may lead to changes in 
synaptic strength. Nevertheless, it is 
safe to say that it will be some time 
before we will have a full understand¬ 
ing of perhaps the most impressive 
feature of neural circuits: their ability 
to program themselves. In the mean¬ 
time, it will certainly be possible to 
create very fast neuronlike devices 
with well-defined, prewired functions 
such as CCD (charge-coupled device) 
image processing. However, it will be 
quite some time before we can create 
what could legitimately be called a 
sixth-generation computer based on 
a neurological model. ■ 


The micrograph of brain celts grown iti 
tissue culture by ludy Trogadis {see page 
286) is available as a museum-cjuality 
poster for $7 (U.S.) plus $3 for postage 
and handling. Phone (713) 664-7457 or 
526-9617 or write Synaptic Poster, 8 
Alexander St., Brampton, Ontario L6V 
1H6, Canada (VISA and MasterCard 
accepted). All proceeds from the sale of 
the poster will support the research 
described in this article. Copyright 1983, 
1985, |, lyogadis and I, Stevens. 
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AST 3061/11.-. CALL 

5061. $679.00 

3700.... .$639.00 

BSC. $499.00 

DC A IRMA 3070.._ ..,,$699.00 

KEYBOARDS 

Keytron.ics Keyboards 3160, 6131, 
6161 Jr. 6149 Jr....CALL 

MEMORY CHIPS 

4164 RAM CMpo..ea.- 12.99 

HARD DRIVES 

Alloy. CALL 

IDBAssDOiates - 3, 10, 16, 00, 06, 40 

and 46 meg.-...from $1099.00 

Iomega 10, 00 meg..frora $0149.00 

ThllGrass 00,30,60 meg from $0300.00 
Tandon SlA" 30 OK Floppy... $139.00 



HPI 


Open Access.. 


..$309.00 


HARVAaB BOrTWAHE XMC. 

Harvard Project Manager.$009.00 

FPB 

IAM/APFIjII 

Access (UEW)..$69.99 

Write - ....$69,99 


Graph....**.*. 

Report 

PUB. 

*-**,* *„*+** 

.,..189.99 

. $79-99 

-***.$89.09 

Plan.,... 


.$69.99 



SOFTWARE 

LOTUB 

Symphony..... ..$449.00 

10 3. ..$309.00 

Pleaae (Data Base),,.,,.........$039.00 

PHACHTMH SOJTTWARE 

PdaehPack (GLiARAR)...,$019.00 

MICACIFRO 

WordStar 0000......$079.00 

MICROMIM 

E:Ba&e 4000.......$079 00 

irtrLTIMATB XWT. 

Multi Mate-,.,,,,.$069.00 

MECA06TUF 

Crosstalk... ...$99.99 

KicHOBonr 

Flight Simulator..$39 99 

MultlPlan.$139.00 

ASHTONTATE 

Framework. $349.00 

dBASB n.. $099,00 

dBASS III... .......$389,00 

dBASE 11.upgrade .$139.00 

Friday!... $170.00 

pbofessionaij soft wane 

PC Plue/The Boss. $060,00 

SYNAPSE 

File Manager,....$69-99 

ELECTNONXG ARTS 

Get Organized...,-.-.....$79.99 

Cut -n- Paste.,.*,,.,,.$39.99 

Music Construction. $09-99 

One -on- One..... ...$09.99 

Financial Cookbook.,.,*-...$34.99 

ALPHA BDrrWAEE 

Electronic Desk.. $010.00 

BOELAND 

Turbo Pascal.,...,.$39.99 

Sidekick.......... $39.00 


PC COMPATIBLES 

0SANYO 

MBG BBD. $630.00 

MBC 880-8. *$748.00 

fC-180 DQsNtQp.CAI.1. MBC 888. $870.00 

PC-180 Bortabl*.,.*..*.,*CALI. 3BB-8. $1099.00 

MBG 778 PortaMs......CAl»Ii 


COLtrMBIA 


C0B.0EA 


Beaktopa .XALL paBklapB......GALL 

Portablas.CALL Fortablas. ......CALL 


APPLE 


AFFLB ZI 0 PROFESSIONAL PACK APPLE lie*......*........CALL 

e4K Apple lie. Dual Disk Drive & APPLE lie..**.......CALL 

Controller , Extended 80 Column Card, MacINTOBH_*...CALL 

Monitor 11 St DO0 3,3-...-CALL He LCD Dlaplay,......CALL 


XlrS/IDEK 

300 Green.....$109.00 

300 Amber- - ,***—* -.„-,-* .$ 149.00 

300 Color/Audio..$069,00 

310 Amber IBM-Plug,-*.$169 00 

Color 500 CompoElte/R&B/VCfl$389-00 
Color 600 Hl-Res (640 « 040),$439.00 
Color 700 Hl-R.es (700 x 040),$499.00 
Color 710 Long Phosphor, . ,.-$679,00 
BMC 

1201 Plus (12" Green m-Be3).$8S.99 
9191U Color-,.,.,1009.00 


MONITORS 

SAKATA 

aC lOO Color.$249,00 

30-1000 Green.$109.00 

8A-1000 Amber.$139.00 

116 IS" Green Mono.$90.99 

116 10" Amber Mono.....,$99.99 

101 Green TTL.#149.00 

120 Amber TTL,.. . ..$159,00 

010 Color RGB.$039.00 

400 Med-Res RGB.$319.00 

416 Hi-Rss RGB.$439.00 


9101 Color Plus.... ,.$029.00 400 Hl-Rea RGB (IBM).$409,00 

NAP 440 Ultra HMtea RGB.$649.00 

12" Amber****,*...,..$69.09 QUADKAK 

6400 Quadchrema.,,$469.00 

S410 Quadohrome 11. $479.00 

B40O AmbsTc hrome.109.00 


JB 1260 Green^^^,...$99.99 

JB 1001 Green,......$139.00 

JB 1206 Amber.-,...$149-00 

JB 1015 Color.......$009.00 

JC 1016 RGB. $379-00 

JC 1460 Color. $069.00 

PRINCETON ORAFHICB 

MAX-10 Amber....$199.00 

HX12 RGB.$430.00 

aR-12 RGB. $509,00 


KYM 100 Ambo^,...$84.99 

3YM 123 Green- ..$84.99 

S;VM 104-TBM Amber.....$140:00 

ZVM 131 Color. $309.00 

ZYM 133 RGB .$429.00 

ZVM IBS-RGB/Color..$459.00 

ZYM 136-RGB/Color...$629-00 


MODEMS 

EInchor 

Yolksmodem.,,-,.... $59.99 

Volksmodem KlI__$180.99 

Mark IL Serial. $79.99 

Mark VU (Auto AnS/Auto Dial)$00.09 
Mark Xn (1200 Baud).$059.00 


Q] Hayes’ 


HITMAN EDGE SOFTWARE 

Communication Edge.$109.00 

Management Edge...$166.00 

R egotlatlon E dge... .$ 195.00 

Sales Edge...$163.00 



Smartmodem 300....$199.00 

Smartmodem 1000.. $419.00 

Smartmadern 1200B-. $389.00 

Smartmodem 2400..*....$599.00 

Mieromodem He--..,, ,.$289.00 

Mlcromodem 100...$ 140.00 

Smart Com II,,****.,.-...$39.99 

Chronograph.. . .$199.00 


Reaoh 1 200 Baud Half Card. $ 399.00 

[Nowationll!^ 

Smart Cat Plus.$309.00 

J-Cat...$99.99 

Smart Gat 103.$179.00 

Smart Cat 103/212..$309.00 

AutoCat. $019*00 

212 AutoCat* .. $649.00 

Apple Cat TI.......**..*.$049.00 

212 Apple Cat......$449*00 

Apple Cat 012 Upgrade.$259.00 

2T-1..$339.00 

ZT-10—. $309.00 

2T^ 11**, __, ...*., $369.00 



TOLL FREE ^ onn QQcn 

ORBFR LINE I ~OUU~C W 

In PA Call: (71?) 3S7-9575 

WEST EAST 

P.0, Box 6689, Oeptk A104 477 E* 3rd 3t,, Dept. A104 

Stateline, NV S9449 Williamsport, PA 17701 

Order atatus Kumber. (717) 3S7-9576 Customer Service Number: (717) 327-14B0 




CANADIAN ORDERS 

Outaric/Quebec: 1*800»268’*3S74 
Other Provinces: 1-800-268-4559 
lu Toronto: (416) 8B8-0666 Telex: 06-216960 
2.505 Dunwin Drive, Unit 3 
Mississauga, Ontario. Canada LSLITI 


Open purohase orders accepted with net 30 days terms, subject to credit approval. Next day sbipplng on all stock items. No risk, no deposit 
on C.O.D. orders and uo waiting period for certified checks or money orders. Add 3% (minimum $S) shipping and handling on all orders. 
Larger shipments may require ad.ditlonAl charges* NV and PA residents add sales tax. AH Items subject to availability and price change. 
Call today for our catalog. 


300 BYTE ‘ APRIL I5S5 











































































































































































...THE BEST PRICES 



FRIKTERS 


AXIOM 

AT-100 Atari Interface Printer* 109.00 
AT-550 Atari Dual Mode...*...*369.00 

GP-lOO Parallel Interface-*169,00 

QP-700 Atari Color Printer ..*480 00 

GP-660 Parallel Printer....*969.00 

BMC 

401 Letter Quality..*669.00 

BX-60 Dot Matrii.. ..*S£9.00 

GIT ISBN 

MSP-10 (60 001) .. $340.00 

MSP-19 (13S ool}....,..*639.00 

C.ITOH 

Prownter 7600..*........*369.00 

PrqwTlter asiOP....*339,00 

Prowriter 16eOP....... *869.00 

Son of Starwriter AlOP.*479.00 

Hot Dot Matrix...... GALL 

PI0-4OP ftarwTlter..*949.00 

PI 0-55 Printmaa ter..*1090.00 

COMB.BX 

GomWrlterll Letter Quality..*399.00 

DIABLO 

630 Latter Quality-- *740,00 

630 API Letter Quality.*1049,00 

DAIBTWBJTBB 

3000. *049.00 

BP SON 

RX^BO, RX-80FT + , RX-iOO.CALL 

PX-80 + , FX^lOO + , LX-aO.....GALL 

LQ 1600, JXaO Color...CALL 

JDXl 

6100. *439,00 

6300.. *749.00 

MANNESMAN TALLT 

Spirit 60. *339.00 

160L. *609.00 

laOL.. ..*699.00 


INTERFACES 


a 


PXACTIGAL PEBIFHXBALS 

Oraphcard. *84.99 

SerlAll Card... *109.00 

Microbuffer O +. *179.00 

Micrabuffer 33K.,.... *199.00 

QUADBAM 

Mlcrofaaer * ..frein *139,00 

Efaaer (Epson).from £79.99 

KIGBOBITS 

MB1130 (Atari)...*79.99 

HEWLETT 
PACKARD 

4icnr.. *189.90 

41GX..... *849.99 

HP TIB.......*419.90 

HP lie... 103.09 

HP ISO........ ..........,,*89.99 

HP 10C. ,,„t00.09 

HP 160. *89.00 

HP 7BD.„.*999 00 

HPIL Module... . ,.*98.99 

HPIL Cassette or Printer.*360.09 

Card Reader... *143.99 

Extended Function Module.163.90 

Time Modu le....*63.99 

We Btocls the full line of 
HP calculator products 


NEC 


ATARI 

HOME COMPUTERS 


NEC 

6007 Transportable .. *30 9.00 

3010/15/30 ...*719 00 

3000 IBM...*630,00 

3610/15/30. ..* 1099.00 

3660 IBM..*1399.00 

8010/16/30.*1S90,OO 

8860 IBM. ....*1749.00 

. OKIDAIA 

83, 83. 84, 03. 93. 180, 

3360. 0410, Olciiiiate-30....^.CALL 

OklmatB 64 ..............^......*199,00 

Okimate - Atari. *199,00 

OLYMPIA 

Needlepoint Dot Matrix.*339.00 

Compact RO , .. *399.00 

Compact S... *439.00 

PANASONIC 

KX1090. *019.00 

KX1091............,,.*399.00 

KXI093....,......*449.00 

KX1093. *639.00 

QUADHAM 

Quadjet..... *749,00 

BILVNH BNHD 

400 Letter Quality..,...*379 00 

BOO Latter Quality..*300.00 

560 Letter Quality..,.,,,,...*469.00 

770 Letter Quality.*79g,CK) 

ST AB MlOBONJaS 

SGIO (ISO cps).*349.00 

SGIB (130 cpa)......*419.00 

aOlO (160 cps)...*379.00 

SD18 (160 cps)....,,*490.00 

SR 10 (000 cps)...*039.00 

SR 16 (300 cps)...*669.00 

Powortype. *309.00 

TOSHIBA 

1340. *709.00 

1361. *1349.00 


65XE (64K) 

130XE (1S8H) 

130ST (IRSK) 

6S0ST (S18K) 
eooxii 4* eooxl. GALI. WHILN BUFFIiIES IiAST 


GALL 

FOR 

PRICING 


060 Interface...,.,,...,....*109,00 

1010 Recorder.......*49 99 

1030 Color Printer. *79.99 

1006 Dot Matrix Printer.. *199 99 

1037 Letter Quality Printer,,*369,99 
1030 Direct Connect Modem,.. *89 99 

1060 Disk Drive. *179,99 

Tbuch Tablet....... ...*84,09 

7097 Atari Logo...*74.99 

4O10 Pilot (Home).*07.09 

5049 VisiCalo.. ...*69.99 


MEMORY BOARDS 

Axlon &SK. ,.,,..*39.99 

Ax Ion 4aK: . ,.,,..*89.99 

Axlon 138K. *369.99 

Micrtjbita 64K (600).-,....*109 00 

8WP 

ATR-aOOO-l6K Z60 CP/M.,....-. *349.00 
ATR-8000-64K Z80 OHM...,..*499,00 

BIT S 


GX30 PaddleB.;...*D.99 

CX40 .„..*7,99 

400 Star Raiders. *10.90 

4030 PacMan... *16.99 

4035 Defender. .*30.90 

0006 Dig Dug,.....,.. *32,99 

8031 Donkey Kong...430 99 

0034 Pole Ppsitlon.,,...*32.99 

0043 Ms PacMan.30.99 

0044 Joust... *30.99 

8060 Moon Patrol. 430.99 


DISK DRIYES 

INDUS 

GT Drive (Atari)...,.,*069 00 


Sana lOOO..... *199,00 

MODEMS 

Pull View SO...*239,00 Micro Bits MB-UOO.....*139.99 


COMMODORE 


OBANQII MIGBO 

Qrappler CD (064).*99,99 

Qrappler + (Apple).. *l0i,00 

Crappler 16K+ (Apple)..*180,00 

DIGITAL BBVXCES 

Ape Face (Atari).....*49.99 

Dprlnt (Atari). *09.99 

Dprint (C'64), ..*09.99 

Printer Buffer P-16. ..*79.99 


RTEW CoNUiiodore 

GBM BOBft.....*609.00 

CBM 4030...*599 00 

OBM 9000.*999.00 

0031 LP Disk Drive,,, ..*399.00 

5050 Disk Drive,...*999.00 

0080 Disk Drive..*1049.00 

4023 Fruiter.........*339.00 

0003 Printer..*689.00 

6400 Printer. *1349.00 

3-RAM,..,.*399 00 

Silicon Office....,*000,00 

PHOPBSBIGNAL 80TTWAHB 

Word Pro 4 Pius/8 Plus each *039.00 

Info Pro... *179,00 

Administrate r.......*399.OO 

Power... *09.99 


... GAXL 

8X-0A Portable. *4Sfi.OO 

Oommodore Plus 4..........*199.00 

CBK 64...... ..*149.00 

01541 Disk Drive...*199.00 

01030 Datasette. ,,*39.99 

M-801 Dot Matrix Printer..,.,.*159.00 

M QOS Dot Matrix/Berlal...,.*019 00 

MCS 803 Dot Matrix,,...*179,00 

C1B03 Color Mon iter..*199.00 

01660 Auto Modem,....,,,,.,...*39.99 

DPS 1101 Daisy Printer.,.. *339.00 

PBOFBBBIONAI. SOPTWAHB 
Fleet System II w/SpeHiH-„„„.469,99 
FFB 

File (64). *89.99 

Report (64). *59.99 

PHXGI8I0N SOFTWABll 

Buperbase 64 .,,,....*69,99 


PC-B401..CALL 

PC-Q301 Portable Computer .*099.00 

PC 8231 Dlkk Drive...„, ..*619.00 

PC^SSIA Thermal Printers. 4149.00 

PC-8081A Data Recorder..4S'B-99 

PG^SOl-OB QK RAM Chips.. .*100.00 

SHARP 

FC-ISSO....... *159.80 

FG-iaei.....,*159.99 

109,99 

P0-1500A..... .*155.99 

FC 1550A.*58.99 

OE-135 Prtntar/Caasette125.99 
CB-100 Color Printer Cassette* 171,90 
CE-181 16K RAM.134.99 


SDl Disk Drive...*099,00 

SD2 Disk Drive..*539.00 

Indus' 

Indus GTCe4.*069 00 


Paperclip w/Spell Pack...*84,99 

The Consultant DBMS,...,.,,*09.99 

Bus Card 11,. *149.00 

00 Col Display.*149.00 

PBHBCNAL PBBIPBHBALS 

Super Sketch Graphics Pad.*39.99 




MD4.. *18.09 

MD-0... *05.99 

5" FD-1. . *39,99 

Q" FD-3. *49.99 


Elephant 5 Vi" SS/SD,.....*14,99 

Elephant SSTOD..,,.*18.99 

Elephant BW DE/DD...,,.,,*00,99 

Elephant EMSP 5^A..,,.,*09.99 


BIBl 

B V4 " aa/DD...*21.9 9 INNOVAT lira OONCaPT* 

6JA” DS/DD...*09.99 Fllp-ln-FUe 10.*3.99 

Ellp-ln-File 30,„......*17,00 

BIB Fllp-ln-File 80 w/lock,...*04.99 

Disk Head Cleaner..,.*14,99 Fllp-ln-File (400/800 ROM)_*17.90 




1 - 800 - 233-8950 

In PA Call: (717) 327-957B 

WEST EAST 



CANADIAN ORDERS 

Ontario/Quebeo: 1^00^268-3874 

Other ProvihceB; 1-a00^6&-455S 

In Toronto: (416) 838-0906 Telex: 06-318960 
3505 Dun win Drive, Unit 3 
MlBSissauga, Ontario, Gaiinda L6L1T1 


F.O, Sex 6659. DapC. A104 477 E. 3M Ht., Dept. A104 

Statellne, NY 89449 WUllamsport, PA 17701 

Order Status Number: (717) 327-9576 Customer Service Number: (717) 527-14B0 

CANADIAN ORDEBS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing In Canada. INTERNATIONAL 
ORDERS: All orders placed with U.S. offices for delivery outside the Continental United States must be pre paid by certified ohecik only. 
Include 3% (minimum *5) shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educa¬ 
tional Institutionfi, APO & FPO: Add 3 To (mmimum *5) shipping and handling. 


Inquiry 86 


APRIL 1985 • B YT E 301 


































































































































































































PRINTERS 

Anadex 



SILICON 

spccmiTics 


.Coll 


COMPUTERS 

Altos Ml Gomputar MocJdt . 

Colurnbio 
NEC 

PC^201 CempuHf . 

PC.S301Mn}liatl«yRKk . 

PC eaOfiA 32R Rom - - 

PC BR71M01 ACMlaptef 
POaa?lM32 AC A<Jopt»F 
PCS2E1A RKOfdflc 

NoTthstor 

All CampulH Modili 

Sanyo MSC-77S rodobio 

MBC-SSOSyPam 

MeC-55S Syilam 

M&Ci50-a Sypam v«.. 

Misc si5-2 Syinm . *..... Xoll Inforunnof 

MRC-B5S . - 


WPAOOQ 

DP6S00 .. 

Brother 

ox IS 
QJUSXl 
HR-aS 
HR^aS 

c-rtoh 

A-1&30 . 

P^IO ItaHillal et 5«lal. . . 
SS CPS Sand DrAarollal 
as ID Fbfdld [PhjwfllH^ 

asiosp 

SElDStP . . 

BSIDBPI 

Com rex 

CR-2£ roidid 

Cf-A . 

420 - ..*., 

Dotosouth 

os I so 
oaaaa 

•««" Diablo 

620 

S315 600 API 

*15 630 ECS 

Sa 19 630 ECS/fSA^ 

*1* San«06 
*16 00 jf 

W P12COJ 

P32COI . 

Call ™ 

Coll SOS , . 

Coll CISO 


^°|| Epson AR PitnIflrMcdali 


Tele video 

100 . . 

BCW.. . . 

I60SD . 
l6fl5C - 
160SH . 

16D5CH 
TPOl 
TFC-lStngla DHva 
TFCaOud Drive 

Visual 


Coll HkBmgn w/Ti'gctat . 
RiMmait IS .... 
Rvtemon Bkfc w/liwlaf 


*1915 

*341« Juki 


Sim SSDD 

itoo 


Zenith 

MSD Orfva _ 

Z-ISO Dual DrWa 
a^lSOW/ID MeaabyN 
Z-^6DSiil0ltDrlv«. .. 
Z-160 DtHUl DrMi 


DISK DRIVES 

Alpha Omega 

TliriwlO. .. . 

Iomega 

Barnoulli 6o« lor IBM 
to Masqhvyla 

20 MogaljyNi . 

Rana 

EEitvl 

□lie H , . . - 


Elila lOH/Appla .. 

CoAiTfollar (W^lvaOnlv) 

1000 w/DOS ior Atari . 

TaMgross 

TO'SOSO ... 

10.3135 .. $3689 

TO.406O . . S1469 


f3499 530Q 

*3949 

zoiaaouaoao 

3510,351*3630 

JSiO 

From *1469 80 iCt SB 15.8030 . 

BasQ 

Sava 19% J 

Sm 35 % Okidata AJI Pratict Moddt 

!:::«% 

1093 

KXP31S1 . 

Silver Reed 

EXP400 

*739 EXPSOOFbfdyorSerid . 
E^550RiraUorS«Hl 
^70fbrdbiorSnil 

*1930 Star Micron ics 

. *1660 All Prinlflf Moririt 

lolJy 

*179 SpInrSO 

«« Toshiba 

P1340 hifdlal orSBrial 
Fi35lftaitdldorS«nDl 


*409 
*1080 
. *69 
$305 


MODEMS 

Anchor Automotion 

Andnar EApivt^ 

Mark XII . 


BOARDS 


MONITORS 

Amdek AUMonllan 


’*256 - --- ®11?1 Princeton Graphic 


PLOTTERS 

Call Enter 

5vvMt-P600 



. 1479 


*99 

$149 

Call 

$949 


**5? ]2aAmbir 
*859 

425 RCxBl/Ordm 


*1019 

$385 Zenitti 
$459 iVM-iaa Amber 
$309 ZVM.123arHn 
ZyM.T24 
ZVM.13!> . 

*379 ZVM-133Calcr/ROB 

5“]! ZVM^ t3S Cslor/ROB W/Audba 

2VM136 


*115 

S134 

$399 

*410 


Call 


$410 
*459 
$979 


,1089 KEYBOARDS 

*1315 Keytronic* 

*179 
$179 


5151 , 
$694 SlStJfc 


*1499 
*1669 
*1669 
*1139 
*2649 
*519 
*799 
*839 
*1639 
,$1719 
. *999 








/ 








O' flk 

J* 


5P 


$ava 




$244 

*499 

$199 




Call 

$385 

*699 


*639 

*669 

*1219 

*1359 

*1665 

*1779 

Coll 




VIDEO TERMINALS 

ADDS 


Call 


*169 

*395 

*595 

*459 


*335 
$ 289 
$ 399 
« 68 9 


$ova 


*665 

*1165 


DISKETTES 

$av* Maxell 
*239 MO-MOtvIOO) 
M0-2(C)1¥ WO) 


jr A*2 Giwa 

.,-,.*469 

' M3 

. *469 

Altos 


Smswl il 

*699 

Qume 


OVT lOZOrMh 

*399 

QVT 102 Ambar 

*419 

OVT 103 CFMn 

*816 

QVT 1D3 Ambar 

*85© 

QVT 100 Green . . 

. *449 

OVT 10* Ambar 

*519 

Tele video 


liOO. 

*1225 

eooA 

$ 979 

910 

* 425 

910+ -, 

$ S59 

921 . 

* 449 

952 

* 755 

V24 

$ 639 

925 

S 699. 

93SE 

*59y 

Wys© 


50 

*489^ 

75 

*565^ 

Zeriith 


122 

$469 / 

Z-29 

*599 X 

1-49 

Save 


*190 

*455 


AST 

Slxftidi Piin, 

Paradise 

hkKRAirGRq]lik06^l 

flvpFfak 


*259 


Hayes 

Smartmodam iJOCI BcMd . 

Smatlmodna 1200 Baird *455 UiAtl 

Snwrtmodani 12008[IBM] __ $385 IttWlAK 

Mkrafnodain HE (Ap^} .*219 GnjpAiis Moatan 

Novqtian 

Smor+Calflut *315 

Prometheus Aimodiii . *« 

RoCol-VodiCAtlMndab Call 

US Robatics B»iwci«ri 12m . $219 


$179 

*199 


12W &yniinii< Memoir 
2B*K ^raory 

Captain laax . . 

Capliain Z 5 AK . 


5449 

*229 

*199 

*299 

*399 




Prk«5 rented 33* to 55* cosh diicount. Product shipped In fodory cartons wWh monuiacturer^ vrarranlv Pieose odd *8,00 per order 
for UPS shipping. Prices i cvoitobiQiy subject to change v/hhwjt notke-Sertd coshiBr^ check ar money order...all other chedu will deidy 
shipping two weeks. 
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THE 

TECHNOLOGY OF 
EXPERT SYSTEMS 

BY Robert H. Michaelsen, Donald Michie, and Albert Boulanger 


lyansplanting expert knowledge to machines 


THE PURPOSE OF this article is to in¬ 
troduce expert systems. Initially, we’ll 
define these systems. Next, we'll 
discuss methods for building them, in¬ 
cluding the advantages and disadvan¬ 
tages of each method. Finally, we’ll 
review the computer resources 
needed to build and run expert 
systems. 

Definition 

Expert systems are a class of com¬ 
puter programs that can advise, 
analyze, categorize, communicate, 
consult, design, diagnose, explain, ex¬ 
plore, forecast, form concepts, iden¬ 
tify, interpret, justify, learn, manage, 
monitor, plan, present, retrieve, 
schedule, test, and tutor. They ad¬ 
dress problems normally thought to 
require human specialists for their 
solution. Some of these programs 
have achieved expert levels of perfor¬ 
mance on the problems for which 
they were designed (see reference 6). 

Expert systems are usually devel¬ 
oped with the help of human experts 
who solve specific problems and 
reveal their thought processes as they 
proceed. If this process of protocol 


analysis is successful, the computer 
program based on this analysis will be 
able to solve the narrowly defined 
problems as well as an expert, (For a 
discussion of successful expert sys¬ 
tems, see reference 2.) 

Experts typically solve problems 
that are unstructured and ill-defined, 
usually in a setting that involves 
diagnosis or planning. They cope with 
this lack of structure by employing 
heuristics, which are the rules of 
thumb that people use to solve prob¬ 
lems when a lack of time or under¬ 
standing prevents an analysis of all the 
parameters involved. Likewise, expert 
sv^tems employ programmed heuris¬ 
tics to solve problems. Figure 1 is an 
example of a complex heuristic used 
by TAXADVISOR, an expert system 
that gives estate-planning advice (see 
reference 17). 

Experts engage in several different 
problem-solving activities. For in¬ 
stance, the following problem-solving 
activities have been identified in 
MYCIN (see figure 2): identify the 
problem, process data, generate 
questions, collect information, estab¬ 
lish hypothesis space, group and dif¬ 


ferentiate. pursue and test hypothesis, 
explore and refine, ask general ques¬ 
tions, and make a decision (see ref¬ 
erence 11), 

Experts are capable of 

• Applying their expertise to the solu¬ 
tion of problems in an efficient man¬ 
ner. They are able to employ plausi¬ 
ble inference and reasoning from in¬ 
complete or uncertain data. 

• Explaining and justifying what they 
do. 

• Communicating well with other ex- 
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perts and acquir^^ owledge 

• Restructuring^^ .eorganizing 
knowledge 

• Breaking ruleEf I'hey have almost as 
many exceptions as they have rules. 
They understand both the spirit and 
the letter of a rule. 

• Determining relevance. They know 
when a problem is outside their ex¬ 
pertise and when to make referrals. 

• Degrading gracefully. At the boun¬ 
daries of their expertise, they become 
gradually less proficient at solving 
problems, rather than suddenly incap¬ 
able (see reference 4). 


Expert systems have modeled only 
the first three expert capabilities to 
any extent, and even explanation and 
knowledge acquisition have just 
begun. 

Expert systems, like human experts, 
can have both deep and surface rep¬ 
resentations of knowledge. Deep rep¬ 
resentations are causal models, cate¬ 
gories. abstractions, and analogies. In 


such cases, we try to represent an 
understanding of structure and func¬ 
tion. Surface representations are 
often empirical associations but are 
sometimes "compiled" from an un¬ 
derstanding of structure and function. 
In the former case, the association 
between premises and conclusions of 
rules is based on empirical observa¬ 
tion of past association. Causality is 
implicit in the rule, rather than explicit 
Deep representations enhance the 
explanatory powers of expert sys¬ 
tems. With surface representations, all 
the system knows is that an empirical 
association exists: it is unable to ex¬ 
plain why, beyond repeating the as¬ 
sociation. Where more fundamental 
insight is available, deep representa¬ 
tion will enable the system to respond 
more substantively, if computer induc¬ 
tion is used for knowledge acquisi¬ 
tion. a model for understanding 
events in the domain (a deep repre¬ 
sentation) often guides the induction 
of rules from examples by 


RULE 216 

(This rule applies to clients and is tried to find out whether a short-term trust should 

be recommended.) 

If; 1) The client anchor spouse do wish to shift property income to another (not 
for legal support), etc., for at least 10 years or until the death of the 
beneficiary, 

2) The client and/or spouse do desire to eventually reclaim control of this 
property (for retirement, estate liquidity, etc,). 

3) The client and/or spouse are In a higher income bracket than the 
beneficiary, 

4) The client and/or spouse are willing to reiinquish control of the beneficial 
enjoyment of the property 

5) The client and/or spouse are able to provide for their living needs without 
this income even in the event of disability or unemployment, 

6) The client and/or spouse do not plan to have the trust income used to 
pay life-insurance premiums on his/her life without the consent of an 
adverse party, 

7) The client and/or spouse do not plan to use the trust for a leaseback of 
assets, and 

8) A: The client and/or spouse have a person (eg., a parent) they are 

supporting without legal obligation with this property income (will lose 
a dependent if trust is formed). 

B: The client and/or spouse have a child, not a minor, that they will be 
putting through college with this property income (can set up early 
and accumulate income without tax problems), or 
C: The client and/or spouse are using some of their after-tax income tor 
the benefit of some other taxpayer (child's marriage and/or home 
purchase, etc.). 

Then: It is definite (1.0) that client should TRANSFER ASSETS TO A SHORT-TERM 

TRUST 


Figure I: An example of a TAXADVISOR rule. 


distinguishing meaningful hypotheses 
from coincidences in the data. It is 
also likely that deep representation 
will enhance the incorporation of the 
last four previously listed expert capa¬ 
bilities into expert systems. Surface 
representations have offered little in 
this regard. 

However, surface representations 
have their advantages if the only con¬ 
cern is problem-solving performance, 
empirical associations, or compiled 
understanding. They should be less 
costly to formulate than causal 
models. This lower cost can provide 
a reasonable level of explanation 
along with a primitive form of knowl¬ 
edge acquisition. If a domain's exper¬ 
tise is based on empirical association, 
as in many areas of medicine, surface 
representations are the only kind 
available (see reference 4). 

The best approach to expert-system 
building is probably to use deep rep¬ 
resentations when they are cost-effec¬ 
tive and surface representations for 
the rest of the system. This approach 
has already been explicated in a 
paper by Hart (reference 12) and im¬ 
plemented in Digitalis Advisor, a sys¬ 
tem that provided advice on digitalis 
dosages for cardiac patients (see ref¬ 
erence 29), 

Building Expert Systems 

An expert system is able to make 
decisions on a par with an expert pri¬ 
marily because its structure reflects 
the manner in which human special¬ 
ists arrange and make inferences from 
their knowledge of the subject. The 
system is driven by a database of in¬ 
exact and judgmental knowledge that 
is typically made up of if-then rules 
when surface representation is used, 
or frames and semantic nets when 
deep representation is used (see "A 
Glossary of Artificial Intelligence 
Terms" on page 138). Domain knowl¬ 
edge is processed in a strict order of 
deductive inference and is invoked by 
a pattern match with specified fea¬ 
tures of the task environment. Figure 
3 is an example of pattern matching 
by TAXADVISOR. Because uncertain¬ 
ty is usually involved in expert judg¬ 
ments. expert systems must allow 
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conclusions to be reached with less 
than certainty. Figure 4 illustrates how 
TAX ADVISOR copes with uncertain¬ 
ty during a consultation. (For more in¬ 
formation on uncertainty mechanisms 
in expert systems, see reference 32.) 

The type of computer program that 
is used to develop an expert system 
cannot have its flow of control and 
data utilization rigidly fixed because 
such a structure is ill-adapted for 
simulating a human's responses to a 
complex, rapidly changing, and un¬ 
familiar environment. Instead, such a 
program must examine the state of 
the world at each step of the decision 
process and react appropriately 
because new stimuli continually arise. 
The type of program that has been 
developed to cope with this constant 
change is a loosely organized collec¬ 
tion of pattern-directed modules 
(PDMs) that detect situations and re¬ 
spond to them [see reference 31). The 
rule in figure 1 is a RDM from TAX- 
ADVISOR. 

Each RDM examines and modifies 
data structures that mode) critical 
aspects of the external environment 
In TAXADVISOR, the clients finandah 
planning situation and objectives con¬ 
stitute the environment. A RDM 
should be written as a single and 
separate unit that is independently 
meaningful within the task domain of 
the program. This aids incremental 
program growth and debugging, since 
revision of one RDM does not affect 
the others. It also provides explana¬ 
tion power: a single RDM can be used 
to explain a recommendation by the 
system. 

Any system composed of several 
PDMs, one or more data structures 
that may be examined and modified 
by the PDMs. and an executive pro¬ 
gram to schedule and run the PDMs 
is called a pattern-directed inference 
system (PDIS). In effect, a PDIS factors 
complex problems into manageable, 
largely independent subproblems. 

Surface Representations 

Rule-based systems (RBSs) were 
originally used in cognitive modeling 
of short-term memory. Since expert 
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Figure 2: Tfe MYCIN problem-solving hierarchy. nwm&ers (Q2, 

correspond to questions asked in the Solid fiHes siiou^ fasfe actually done^ 

dashed Jirtos tfiose that might be done. {Figure used permissioft: see reference 11.) 




P re stored 

Client’s 

Necessary Attributes for Short-Term Trust 

1) Does client wish to shift property income to 
another (not for legal support) for at least 10 

Value 

Value 

2) 

years or until the death of the beneficiary? 

Does client desire to eventually reclaim 

yes 

yes 

3) 

control of the property? 

Is client in a higher income-tax bracket than 

yes 

yes 

4} 

the beneficaary? 

Is client willing to relinquish control of the 

yes 

yes 

5) 

beneficial enjoyment of the property? 

Is client able to provide for his living needs 
without this income even if disabled or 

yes 

yes 

6) 

unemployed? 

Does client plan to have trust income pay life- 
insurance premiums on his life without 

yes 

yes 

7) 

consent of an adverse party? 

Does client plan to use the trust for a 

no 

no 

8) 

leaseback of assets 

Does client have a person he is supporting 

no 

no 


without legal obligation? 

yes 

yes 


Figure 3: Ah example of pattern matching done by TAXADVISOR. performed to 
determine if the client sftowfd be forming a short-term trust. The Prestored Value column 
sfiows the pattern of attribute values that a client must have before TAXADVISOR 
wili recommend a transfer of assets to a short-term trust. Since the clients pattern 
matches the prestored one. the trust w^ili be recommended. 
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Formation of a Temporary Trust— 


1) Does zm wish to shift property income to another (not for iegat support) tor at 
least y ears or until the death of the beneficiary? 

**YES 

2) □oes’^client desire to eventually reclaim control of the property? 

"*YES 

3) Is client in a higher income-tax bracket than the beneficiary? 

*‘YES 

4) Is client willing to relinquish control of the beneficial enjoyment of the property? 
^*WHY 

This will aid in determining whether client should form a temporary trust. It has 
already been established that 

1) Client wishes to shift property income to another (net for legal support) for at 
least 10 years or until the death of the beneficiary, 

2) desires to eventually reclaim control of the property, and 

3) is in a higher income-tax bracket than the beneficiary. 

Therefore, if 

1) client is wilting to relinquish control of the beneficial enjoyment of the property, 

2) is able to provide for his living needs without this income, even if disabled or 
unemployed, 

3) does not plan to have trust income pay life-insurance premturns on his life 
without the consent of an adverse party, 

4) does not plan to use the trust for a leaseback of assets, and 

5) A: has a person (eg., a parent) he is supporting without legal obligation with 

this property income, 

B; has a child, not a minor, that he wilf be putting through college with this 
property income, or 

C: is using some of his after-tax income for the benefit of some other 
taxpayer, 

then 

client should form a temporary trust 
(back to question 4 . . ,) 

'*YES 

5) Is client able to provide for his living needs without this income, even if disabled 
or unemployed? 

**YES (8) [Whenever a response is made with iess than certainty, the system user 
enters a number betwen 1 and 9 indicating his degree of certainty in that response] 

6) Does client plan to have trust income pay life-insurance premiums on his life 
without consent of an adverse party? 

7) Does client plan to use the trust for a leaseback of assets? 

-NO 

8) Does client have a person he is supporting without legal obligation? 

“YES 

I recommend that the client form a short-term trust. 

[The degree of certainty that the system has in this recommendation is .8. This 
certainty factor (CF) was calculated as follows. The temporary trust rule's action CF 
was 1.0 and it had an “AND’' premise In such a case, the rule's CF is the minimum 
CF used in the responses, or .8. Since the system's threshold CF is .2, the 
recommendation was made.] 

(end) 


Figure 4: A partial mteractm consultation with TAXADVISOR. The user's input is 
in uppercase. 


systems attempt to imitate people, it 
was natural that RBSs would also be 
used in their development. To date 
RBSs are by far the most common 
structure for expert systems. Among 
the successful rule-based expert sys¬ 
tems that have been developed are 
the following: 

• MYCIN—diagnoses infections (ref¬ 
erence 26) 

• HEURISTIC DENDRALr-identifies 
organic compounds (reference 8) 

• PROSPECTOR—aids geologists in 
evaluating mineral sites (reference 5) 

• PUFF—analyzes pulmonary function 
tests (reference 1 5) 

• INTERNIST—performs diagnosis in 
interna! medicine (reference 22) 

• XCON (formerly Rl)-configures the 
VAX-ll/780 computer system 
(reference 16) 

• SACON—provides engineers with 
advice on structural analysis (ref¬ 
erence I) 

Because of the popularity of RBSs, 
several domain-independent systems 
have been developed to make it much 
easier to build rule-based expert 
systems in many fields. The following 
is a partial list of domain-independent 
systems: 

• EMYCIN (reference 30) 

• AGE (reference 21) 

• OPS5 (reference 16) 

• ADVISE (reference 18) 

• Hearsay-3 (reference 7) 

• AL/X (reference 23) 

• Expert-Ease (Human Edge Software 
Corp., Palo Alto, California) 

• KS 300 (Revamped EMYCIN; from 
Teknowledge Inc. Palo Alto, Califor¬ 
nia) 

• KES (Intelligenetics Inc., Palo Alto. 
California) 

• Personal Consultant (Tbxas Instru¬ 
ments Inc.. Dallas, Texas) 

An RBS is composed of PDMs 
called rules, each with a left-hand side 
(the antecedent, a logical combina¬ 
tion of propositions about the data¬ 
base) and a separate right-hand side 
(the consequent, a collection of ac¬ 
tions). An RBS separates data ex¬ 
amination (done by the left-hand side) 
from data modification (done by the 
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right-hand side of the rule). 

Most RBSs are production systems 
(PSs), in which matching and schedul¬ 
ing are explicitly defined by the oper¬ 
ation of the executive (control) pro¬ 
gram. The control schema can be 
characterized as having four basic 
parts: 

1. Selection; select relevant rules and 
data elements. Selection may be 
trivial (eg., on each cycle all rules and 
all data elements can be considered) 
or quite complex (eg., special filters 
can be designed to eliminate from 
consideration many rules that could 
not possibly match the current data). 
In TAX ADVISOR, rules are organized 
in a hierarchy to narrow the rules 
considered. 

2. Matching: compare active rules 
against active data elements, looking 
for patterns that match, i.e.. rules 
whose conditions are satisfied. Figure 
3 is an example of pattern matching. 

3. Scheduling; decide which "satis¬ 
fied" rule should be "fired." "Firing" 
consists of accessing and executing 
the procedures associated with the 
pattern elements that matched the 
current data. If more than one rule is 
satisfied, conflict-resolution heuristics 
are used to decide which rule to fire. 

4. Execution: fire the rule chosen dur¬ 
ing the scheduling process. The result 
of execution is a modification of data 
elements or structure. With TAX AD¬ 
VISOR. execution results in an estate¬ 
planning recommendation for a client. 
This is illustrated in the test consulta¬ 
tion in Figure 4 (see reference 31). 

PSs are either consequent-driven 
systems or antecedent-driven systems. 
A consequent-driven (backward¬ 
chaining) system, which is the type 
used in TAX ADVISOR, uses rule con¬ 
sequents (which represent goals) to 
guide the search for rules to fire (with 
TAXADVISOR. estate-planning ac¬ 
tions to recommend). The system col¬ 
lects those rules that can satisfy the 
goal In question and tries to satisfy 
the consequents of those rules, which 
usually represent the values of vari¬ 
ables. In order to find these values, 
the values of the rule antecedent must 


be found. Tb satisfy each antecedent, 
which represents a subgoal, the sys¬ 
tem collects those rules whose con¬ 
sequents satisfy its value. The process 
of working backward through the 
rules from consequents to anteced¬ 
ents to consequents in search of a 
causal chain that will satisfy the goal 
is called backward chaining. (For a 
simple backward-chaining program 
written in BASIC, see "Knowledge- 
Based Expert Systems Come of Age" 
by Richard O. Duda and [ohn G. 
Gaschnig, September 1981 BYTE, 
page 238.) 

With antecedent-driven (forward- 
chaining) systems, program execution 
consists solely of a continuous se¬ 
quence of cycles terminating when a 
rule’s action dictates a halt. At each 
cycle, the system scans the anteced¬ 
ents and determines all rules with 
antecedents that are satisfied by the 
contents of the database. If there is 
more than one such rule, select one 
by means of a conflict-resolution 
strategy. Perform all actions asso¬ 
ciated with the selected rule and 
change the database accordingly. For 
example, with R1 (XCON), you enter 
all the information on the problem 
into the database, and the system 
then applies the rules to reason for¬ 
ward from the data to the conclusions. 
In summary, forward chaining consists 
of putting the rules in a queue and 
then using a recognize-act cycle on 
them. 

Some forward-chaining systems try 
to control the search for rules in the 
recognize cycle by grouping rules into 
packets. These rule groupings are ap¬ 
pealing conceptual structures, since 
they group rules according to the sub- 
topic that they deal with. Object- 
oriented programming can also be 
used to organize collections of rules. 
In object-oriented programming, we 
give objects behavior, and thus we 
can distribute the control of rules into 
rule, rule-packet, and domain objects. 
This approach, which has been taken 
in LOOPS, a domain-independent sys¬ 
tem (see reference 27), also allows 
multiple instantiations of the same set 
of rules to solve subproblems of the 
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same type within one session, 

The primary difference between 
backward and forward chaining is a 
top-down versus bottom-up style of 
linking rules together. Though the 
most common, these are not the only 
control structures for rule-based 
systems. For example rules are rep¬ 
resented as an ’ inference” network in 
PROSPECTOR (see reference 5). 

Deep REPRESENTATrONS 

Frame- and network-based ap¬ 
proaches allow the implementation of 
’’deeper-level” reasoning such as 
abstraction and analogy. Reasoning 
by abstraction and analogy is an im¬ 
portant expert activity You can also 
represent the objects (e,g,. ’pump” in 
figure 5) and processes (eg., the ’’start” 
instructions in figure 5] of the domain 
of expertise at this level. What is im¬ 
portant are the relia between objects. 
Deep-representation expert systems 
perform inference using relations rep¬ 


resented by networks or frames. A 
semantic network is a graph of the 
relations, A frame or script system 
I see references 20 and 24) organize 
the objects and their relations into en¬ 
tities (recognizable collections of ob¬ 
jects). Frame systems also provide a 
system to inherit attributes from a tax¬ 
onomy of entities. Thus, a frame 
system implements the semantics of 
some of the relations between ob¬ 
jects. With a semantic-net or frame 
system you can represent objects of 
the domain of expertise as well as the 
process, strategies, etc,, that are also 
part of the domain. The control of 
frame or semantic-net systems is 
usually much more involved than with 
surface systems and is implemented 
in a way that an explanation facility 
can't get at. But surface systems are 
’shallow”: a surface system may be 
viewed as a projection of deep-level 
knowledge of a domain for a specific 

fcoflfriTwed) 


Figure 5: Procedure steps are obtained from the subcomponents and abstractions of an 
object, here a main condensate pump. Tfiis example comes from Steamer, a tutorial 
system designed to teach operating procedures of shipboard steam plants. 
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processing—popularize it. ” 

Dan Corwnn 
Software Arc hiiec! 

Wang Laboratories 

GOLD HILL 
^ C O M P U T E KS 

AI Solutionsfor Persorml Computing 

i 63 H arvard S trect, Gani bridge 
Massachusetts 021.39 (617) 492 2071 
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MOTOR-DRIVEN PUMP 

TO start i 

1 ALIGN PUMP 
2. START MOTOR 


ISOLATED TWO-PORT DEVICE 
TO ALIGN: 

•OPEN INLET VALVE 
.OPEN OUTLET VALVE 


OR / 


CENTRIFUGAL PUMP 

WHEN START: 

• OPEN SUCTION VALVE 
BEFORE START MOTOR 
■ OPEN DISCHARGE VALVE 
AFTER START MOTOR 


MAIN CONDENSATE PUMP 
TO START. 

1 OPEN SUCTION VALVE 

2 start MOTOR 

3. OPEN DISCHARGE VALVE 
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Some systems fiave 
a built-in capability 
for taking a file 
of expert decisions 
and generalizing 
from this knowledge 
an executable rule. 


expert activity. 

One type of expertise that has been 
represented with a deep-level ap¬ 
proach is tutoring (see "The LISP 
Tlitor" by lohn R. Anderson and Brian 
|. Reiser on page 159). Here we want 
to convey to the pupil domain knowl¬ 
edge that is best represented at the 
deep level: concepts, abstractions, 
analogies, and problem-solving strat¬ 
egies. 

Steamer is a training aid developed 
jointly by Bolt Beranek and Newman 
Inc. and the Navy Personnel Research 
and Development Center. Its goal is 
to teach operating procedures of 
shipboard steam plants. These pro¬ 
cedures consist of a series of steps on 
subcomponents of the plant. The 
components and procedures are rep¬ 
resented as frames in Steamer, as are 
the abstractions of components and 
procedures that experts use in 
teaching steam-plant operations. The 
steps of a procedure come from the 
abstractions and subcomponents of 
the device the procedure applies to. 
The ordering of the steps comes from 
a third represented entity: operating 
principles, These principles are culled 
from experienced operators and 
represent "compiled" knowledge of 
steam-plant operation (although they 
are not represented as rules but 
frames). 

Knowledge Acquisition 

The following are ways of acquiring 
knowledge in a form that can be used 
by an expert system (reference 19): 


• being told 

• analogy 

• example 

• observation, discovery, and experi¬ 
mentation 

• reasoning from deep structure 

The manual acquisition of knowledge 
from human experts is a very labor- 
intensive process. There is an ac¬ 
knowledged need to have aids for 
knowledge acquisition as part of the 
system. 

Methods to speed knowledge ac¬ 
quisition are now becoming available 
in the form of machine learning of 
rules from examples. Systems such as 
Expert-Ease have a built-in capabili¬ 
ty for taking a file of expert decisions 
from you and generalizing from these 
an executable rule. In a sense, you are 
able to transplant chunks of decision¬ 
making skill from your own brain to 
the personal computer, a possibility 
foreseen as early as 1966 by Earl 
Hunt and his colleagues. 

The machine procedure that allows 
this skill transplant was developed 
from a Pascai<oded program called 
ID3 (Iterative Dichotomiser 3) due to 
Professor Ross Quinlan of the New 
South Wales Institute of Science and 
Technology. 

A number of conclusions follow 
from Quinlan s work: 

1. It is possible using such a program, 
to generate machine-executable solu¬ 
tions for complex decision problems 
in a fraction of the time a program¬ 
mer would need for developing a 
solution by conventional hand coding. 

2. The resulting solutions are super¬ 
efficient as compared with those ob¬ 
tainable by the old hand methods. 

3. It is important to make up your 
mind in advance whether super¬ 
efficiency is all you demand of a 
machine-executable solution, or 
whether you also want the resulting 
rule base to be undemtandable on 
inspection. 

If the answer to the third statement 
above is that user transparency of in¬ 
duced rules is desired, then (unless it 
is a very small one) do not treat your 
problem as one big superproblem 


with a single associated file of ex¬ 
amples. Instead, first break it down 
into a main problem and a set of sub- 
problems. even going further (to the 
level of sub-subproblems) if the com¬ 
plexity of the problem domain seems 
to call for it. The originators of this 
style, which is known as "structured 
induction." are Drs. Shapiro and 
Niblett (reference 25). Corporations 
enjoying the use of powerful inductive 
generators such as ITLs FORTRAN- 
based EX-TRAN system or Radian Cor¬ 
poration's C-coded RuleMaster have 
applied the approach to the building 
of complex systems for trouble¬ 
shooting large transformers, severe- 
storm warning, circuit-board fault 
diagnosis, and user-friendly guidance 
to set up numerical batch jobs in 
seismic analysis in the oil industry. 
Rates of production of compact in¬ 
stalled code in excess of 100 lines per 
worker day are now commonly re¬ 
ported. 

Any robust expert system takes a 
tremendous amount of resources to 
develop. Qnce developed, the knowl¬ 
edge along with the control structure 
can be "compiled out"; that is. the 
system of rules is rewritten into a 
piece of code that performs the same 
function on a personal computer. For 
example, some expert systems (AD¬ 
VISE. EMYCiN. QPS5-see reference 
10) can generate code or other 
primitive forms of the knowledge for 
use on a personal computer. (Systems 
run on a persona) computer are usual¬ 
ly referred to as "delivery systems.") 

Knowledge Representation 

As AI researchers point out, a robust 
expert system that can explain, justify, 
acquire new knowledge, adapt, break 
rules, determine relevance, and 
degrade gracefully will have to use a 
multitude of knowledge representa¬ 
tions that lie in a space whose dimen¬ 
sions include deep/surface, qualita¬ 
tive/quantitative. approximate (uncer- 
tain)/exact (certain), sjsecific/general. 
and descriptive/prescriptive. Systems 
that use knowledge represented in 
different forms have been termed 
multilevel systems. Steamer is an exam¬ 
ple of one such expert system. 
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Steamer uses the following represen¬ 
tations: 

1. A graphical (icon) representation of 
the objects of the Steamer domain, 
such as valves, pumps, tanks, and sys¬ 
tems composed of these 

2. A frame representation of Steamer 
objects, procedures, and operating 
principles. This is used for describing, 
explaining, categorizing, abstracting, 
and referring, 

3. An assertional database where 
assertions about Steamer entities can 
be made and retracted, 

4. A quantitative numerical simulation 
of the steam plant that is used in il¬ 
lustrating cause and effect and rami¬ 
fications of the application (or misap¬ 
plication) of procedures. 

Work is just beginning in building 
such multilevel systems, and they will 
be a major research topic for this 
decade. Work needs to be done in 
studying and representing in a 
general way the different problem¬ 
solving activities an expert does (see 
reference 3), When you build expert 
systems, you realize that the power 
behind them is that they provide a 
regimen for experts to crystallize and 
codify their knowledge, and in the 
knowledge lies the power. 

Resources Needed 

Before resource needs are discussed, 
you must precisely define the type of 
expert system you want to build. If 
you wish to build a large, 'custom ' 
model expert system (i.e. it is not 
feasible to use many of the smaller 
domain-independent systems that are 
available), you will need substantial 
resources: large memory, good lan¬ 
guage support, and fast execution of 
the code. You may need to develop 
such a system in LISP on hardware 
specialized to processing the lan¬ 
guage, or on time-sharing machines 
with a large address space. Such 
’’custom" systems are usually referred 
to as ' prototype ' or "development' 
systems. They can either be devel¬ 
oped for a specific domain (e.g,, 
MYCIN) or be domain-independent 
(eg., ADVISE), 

If you are able to build a less com¬ 


plex expert system using an existing 
domain-independent system or if the 
system has a rule-compilation facility 
that allows applications to be run on 
personal computers, then a personal 
computer (preferably with 512K bytes) 
is sufficient. If all you need are 
resources to run an existing expert 
system, a large personal computer 
should nearly always be sufficient. 

There is no obvious line of demar¬ 
cation for a given project. However, 
certain barriers make personal com¬ 
puter use less desirable as system size 
and complexity increase. 

System Barriers 

Many high-level languages do not of¬ 
fer the right primitives (i.e. program¬ 
ming-language statements) for devel¬ 
oping expert systems. Among the de¬ 
sirable primitives are 

• A parser or interpreter that parses 
statements during program run time 
Without this, you have to write a 
parser for the rules. 

• List and nonnumeric processing 
primitives. 

• A language design that allows in¬ 
cremental compilation and other fast 
prototyping facilities. Incremental 
compilation enables you to recompile 
a function or other portion of a file 
without recompiling the entire file. 

The view that many people in the 
field are adopting is that high-level 
languages like Pascal, Ada, and C are 
acceptable for the delivery system, 
but for prototyping, a language like 
LISP or Prolog is preferred. Program- 
generation tools are then used to 
write the system in the delivery 
language. 

The knowledge-intensive approach 
to expert systems implies that the 
memory will be highly utilized in all 
but the most nontrivial applications, 
AL/X is one example that ran on a 
64K-byte machine, but it was a small 
expert-system shell. Since memory 
prices have gone down and many 
small machines have broken the 64 K- 
byte barrier, we can expect that more 
expert systems can be developed, at 
least for the delivery system, on per- 
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Gold] 

CommoMsp? 

‘We are excited this 
product and itspo^^al to 
optimize the metbm^^ which 
people team. Inchul^kn our 
forthcoming book on ^tomatic 
Deduction and Theorem Prov¬ 
ing wiit be software written in 
GOLDEN COMMON LISP This 
will give stutients first-hand 
experience with advanced pro¬ 
grams uritten in the standard 
LISP dialect on their own PC 
Woody Bledsoe, Pres i de nt 
American Association for 
Artihcial Inieliigence 
Michael Ballantyne 
University^ of Texas, Austin 

“I’m used t€j working qn a 
Symbolics 36W, yet I am quite 
comfortable moving to the PC 
using GOLDEN COMMON USE 
GCLISP is a mry^ respeetabUe 
subset of the COMMON USP 
diaiecL ... In summary: this is 
a superb product. It puts state- 
qf the-a rt LISP program ming 
technology into the hands of 
anyone who can afford a PC.” 
David Touretzky 
Computer Science Dep'artment 
Carnegie Mellon University 

"Ctoid Hill has a n enOrmo us 
competitim admntage in the 
AI gam e. It is iocated next door 
to Mlf and has direct access to 
the students and faculty of the 
MIT Ai Lab, The people at Gold 
mu bam done some highly orig¬ 
inal thinking about how to dra¬ 
matically increase the amount 
of computing poufer at^ai fable 
to persopiai computer users ” 
Howard Austin, President, 
Knowledge Analysis Inc, 

“There are a iot of people 
eager to get their hands on this 
stuff. I think this wHi bring AI 
to the masses” 

Patrick Fi. Winston 
Director of the AI Lab, MIT 
President-elect, American 
Association for Artificial 
Intelligence 
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needs M^dvanced 


expert systems will 
drive development of 
encyclopedic memories. 


sonal computers. Some researchers 
predict that the memory needs of ad¬ 
vanced expert systems will drive the 
development of encyclopedic memo¬ 
ries for personal computers. 

Conclusion 

Expert systems can be built in many 
ways, involving rules, networks, 
frames, and combinations thereof, 
with all sorts of variations within these 
categories with respect to knowledge 
representation and control We could 
not begin to cover all possible ap¬ 
proaches to building expert systems, 
since new ones are being developed 
almost daily. 

Even if the most efficient approach 
has been ascertained for the domain 
in question, the most cost-effective 
computer resource must still be deter¬ 
mine. in most cases, approach selec¬ 
tion at least narrows the choice for 
resources; in some cases, approach 
and resources can be selected to¬ 
gether However, this hardly reduces 
the complexity of the choice lb make 
matters worse, computer resources 
are changing as rapidly as the new 
system-building approaches are being 
developed. The best we can hope to 
convey is an awareness of the oppor¬ 
tunities and complexities involved in 
the development of expert systems. ■ 
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ARTIFICIAL INTELLIGENCE 
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INSIDE AN 
EXPERT SYSTEM 

BY Beverly A. TYiOMPsoN and William A. Thompson 


From index cards 


AN EXPERT SYSTEM will allow anyone with some exper¬ 
tise to create an outline of the process used to solve a 
particular problem. This outline can be used to generate 
a series of questions that lead a nonexpert through the 
solution of similar problems. Many different techniques 
are used to represent an outline of expert knowledge. One 
method currently employed is the use of IF. . .THEN 
sentences, called rules to make factual statements about 
the problem area. 

In this article we will describe one way that an expert 
system can use a set of rules to conduct a consultation 
session. Ws will describe the mechanics of how an expert 
system operates by creating a "cardboard inference 
engine," and we'll then examine some of the programming 
considerations for translating the cardboard system into 
Pascal. 

Before we begin describing how rules are used in an 
expert system, we should get a clearer idea of where the 
rules come from and the structure that they represent. 
Imagine for a moment that you are an expert in the field 
of botany, and you have just received a phone call from 
a woman who wants your help in identifying the botanical 
family of a plant that she has found. Since you can't see 
the specimen, you must rely on information supplied by 
the caller. However, since she is not an expert, it is very 
difficult for her to know what information will help you 
to make the identification. You will have to ask questions 
in order to get the caller to supply the facts you need to 
solve the problem. 

Let’s assume that you have asked enough questions to 
determine that the plant in question is a tree that belongs 
to the botanical class gymnosperm. Figure 1 shows one 


to Pascal program 

possible decision procedure that can complete the pos¬ 
sibilities in this case, in table I, rules 1 through 4, you can 
see how the diagram shown in figure 1 is represented as 
rules using IF.. .THEN statements. The set of rules in table 
1 and the information in table 2 comprise an incomplete 
botanical knowledge base that we will use to answer ques¬ 
tions about plant type (herb, vine, shrub, or tree), class 
of tree (angiosperm or gymnosperm), and family of gym¬ 
nosperm (cypress, bald cypress, or pine). Because we are 
using an incomplete knowledge base, we can ask well- 
formed questions that the system cannot answer (e.g., 
family membership of a vine). Nonetheless, we believe that 
our simple example will give you some insight into what 
an expert system is and how It works. 

The Knowledge Base 

It is important to understand that knowledge is not a ran¬ 
dom collection of facts but a collection of facts related 
by some overall structure. In the example above, the 
IF.. .THEN rules provide that structure. The collection of 
facts used to capture all of the information in a problem 
area is called the knowledge base. In the system we will 
present, the knowledge base consists of three main ele- 
ments—rules, prompts, and translations. 

Each rule in table 1 is made up of a conditional part, 
which is preceded by the word "IE' and a conclusion part, 

Iconlimed) 

Beverlt^ and William Thompson (RD 2, Box 430. Nassau. NY 
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which is preceded by the word 'THEN." Each clause within 
these parts^ is made up of an attribute, which is a keyword 
or phrase that is some quality about which we are seek¬ 
ing inforrhation: a value, which is assigned to an attribute 
either aS a response to a question or a conclusion to a 
rule; and a predicate (the word ”IS ' in our system), which 
relates the two. 

Since one of the tasks of the system is to ask the caller 
to supply information about some of the attributes, the 
questions to be asked (the prompts) will have to be stored 
in the knowledge base. The attributes TYPE, FAMILY and 
CLASS do not have questions associated with them 
because the user is never expected to supply any infor¬ 
mation about them. 

Another item associated with the attribute is the transla¬ 
tion. This is used to expand the keyword to make the rules 
more^,^|dable. There are two different ways to form trans¬ 
lations. Thelfollowing example illustrates the first of these: 

Aitri&ut£: STEM 

Translation: The stem of the plant 
Attribute: TYPE 

lyanslatm: The type of the plant 

Rule without translatm. IF STEM IS GREEN THEN TYPE IS 

HERB. 

Rule with translation: If the stem of the plant is green, then 
the type of the plant is herb. 

When forming a translation of this type you must keep 
in mind that whatever phrase is chosen will be directly 
substituted for the attribute. The predicate and value will 
remain exactly as they appear in the untranslated rule 
If the method above is used when the value of an attri¬ 
bute is YES or NO. the resulting phrase is very unnatural. 
We can get around this problem as follows: 

Attribute: BROAD AND FLAT 

lyanslation: The shape of the leaves is /not/ broad and flat 
without translation: IF TYPE IS TREE AND BROAD AND 


FLAT IS YES THEN CLASS IS ANGIOSPERM. 

Rule with transiation: If the type of plant is tree and the shape 
of the leaves is broad and flat, then the class of the tree 
is angiosperm. 

If the value had been NO the clause would have read ' the 
shape of the leaves is not broad and flat." Since the 
predicate and value are already contained in the transla¬ 
tion, they are not restated after the translation. 

The Cardboard Inference Engine 

Now that we have described all of the items in the 
knowledge base, we are ready to construct our cardboard 
inference engine. Tb make it easy to manipulate the in¬ 
dividual items in the knowledge base, let's think of each 
rule as being placed on a separate index card. Since both 
prompts and translations are associated with the in¬ 
dividual attributes, we can also make an index card for 
each attribute that lists the keyword, the transiation. and 
the prompt, if there is one. The rules in our knowledge 
base are shown in table I; the complete set of attribute 
cards is shown in table 2. At this point it may be helpful 
to actually make this set of cards. The step numbers listed 
in the description that follows refer to the sample session 
shown in table 3. 

The Goal Stack 

With our knowledge base completed we can use our cards 
to guide us through a consultation. The first step in any 
consultation is to choose a goal for the session (step I), 
In this example we will make FAMILY the final goal of our 
consultation. To begin we should set aside the attribute 
card for FAMILY on a separate pile called the goal stack. 
The attribute that appears on the top of the goal stack 
is called the current goal. 

The Context Stack 

As we proceed in the consultation, we must keep track 
of ail the facts that we discover When an attribute is as- 
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T^ble 1: The rufes for the sample botany expert system. 

1 

IF 

CLASS IS GYM NOSPERM 


AND 

LEAF SHAPE IS SCALELIKE 


THEN 

FAMILY IS CYPRESS . 

2 

IF 

CLASS IS GYMNOSPERM 


AND 

LEAF SHAPE IS NEEDLELIKE 


AND 

PATTERN IS RANDOM 


THEN 

FAMILY IS PINE . 

3 

IF 

CLASS IS GYMNOSPERM 


AND 

LEAF SHAPE IS NEEDLELIKE 


AND 

PATTERN IS 2 EVEN LINES 


AND 

SILVERY BAND IS YES 


THEN 

FAMILY IS PINE , 

4 

IF 

CLASS IS GYMNOSPERM 


AND 

LEAF SHAPE IS NEEDLELIKE 


AND 

PATTERN IS 2 EVEN LINES 


AND 

SILVERY BAND IS NO 


THEN 

FAMILY IS BALD CYPRESS . 

5 

IF 

TYPE IS TREE 


AND 

BROAD AND FLAT IS YES 


THEN 

CLASS IS ANGIOSPERM . 

6 

IF 

TYPE \S TREE 


AND 

BROAD AND FLAT IS NO 


THEN 

CLASS IS GYMNOSPERM . 

7 

IF 

STEM IS GREEN 


THEN 

TYPE IS HERB . 

8 

IF 

STEM IS WOODY 


AND 

POSITION IS CREEPING 


THEN 

TYPE IS VINE , 

9 

IF 

STEM IS WOODY 


AND 

POSITION IS UPRIGHT 


AND 

ONE MAIN TRUNK IS YES 


THEN 

TYPE IS TREE . 

10 

IF 

STEM IS WOODY 


AND 

POSITION IS UPRIGHT 


AND 

ONE MAIN TRUNK IS NO 


THEN 

TYPE IS SHRUB . 


T^ble 2: Tfte sel of attribute cards for the feotany expert 
system. Tfie attributes are in capital letters, followed by 
their translations and the appropriate prompt. 

CARD 1 STEM 

the stem of the plant 

Is the stem of the plant woody or green? 

CARD 2 POSITION 

the position of the stem 

Is the position of the stem upright or creeping ? 
CARD 3 ONE MAIN TRUNK 

the plant does /notf have one main trunk. 

Does the plant have one main trunk ? 

CARD 4 TYPE OF PLANT 
The type of plant 

CARD 5 BROAD AND FLAT 

the shape of the leaves is fnot/ broad and 
Is the shape of the leaves broad and fl^ ? t 
CARD 6 CLASS 

The class of the tree 

CARD 7 LEAF SHAPE 

the leaf shape 

Is the leaf shape needleilke or scalelike ? 

CARD B NEEDLE PATTERN 

the pattern the needles form along the branch 
Is the pattern thal the needles form along the 
branch a random one or are the needles in 2 
even lines ? 

CARD 9 SILVER BANDS 

there is /not/ a silver band under each needle 
is there a silver band under each needle ? 

CARD 10 FAMILY 

the family of the plant 


signed a value we will take its attribute card and place 
it on a pile called the context stack. Since we must also 
save the value that is assigned to the attribute, a card con¬ 
taining the value of the attribute must be placed along 
with the attribute card. We will also need a discard pile 
for rules that we want to remove from the knowledge base. 
We are now ready to see how these pieces can be put 
together to form an inference engine. An inference engine 
is a method of systematically choosing goals, evaluating 
rules, and interacting with the user in order to obtain a 
value for the final goal. 

Choosing a Rule to Evaluate 

First try to find a rule card that gives some information 
about the current goal attribute in its conclusion part (the 
statements following the word "THEN" in the rule). This 
process of searching through the conclusions of rules to 
solve goals is referred to as backward chaining (also called 


goal-driven inference or consequent reasoning), If you find 
a rule that contains the attributes of the current goal in 
its conclusion, you can go on to "Evaluating the Rule"; 
otherwise, you will have to resort to the procedure de¬ 
scribed in the section "Asking the Caller for Information." 

Evaluating the Rule 

Once we have chosen a rule to evaluate, we must com¬ 
pare the statements in the condition part of the rule, one 
by one, with the facts that are already known. These facts 
are contained on the context stack. As we make this com¬ 
parison we will discover that one of three possibilities can 
occur: 

1. Evaluating an unknown rule: The value of a rule is unknown 
when one or more condition clauses in the current rule 
do not appear on the context stack (as with rule 1 in step 
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2 of our example shown in table 3). Before this rule can 
be successfully evaluated the unknown information must 
be discovered, so the attribute card listing the first 
unknown attribute (CLASS in our example) will be placed 
on the goal list along with the rule card containing the 
unknown rule. The goals that go on the goal list after the 
final goal are sometimes referred to as subgoals. Return 
to "Choosing a Rule to Evaluate" and try to find a rule 
with CLASS in its conclusion. 

2. Evaluating a fcdse rule: A rule is false when one of the state¬ 
ments on the card has a clause that is contradicted by 
a fact on the context stack (in step 6, rule 7 has the value 
GREEN for the attribute STEM, which was contradicted 
by the user input). In this case, the current rule card is 
placed on the discard pile, and you must return to "Choos¬ 
ing a Rule to Evaluate." 

3. Swilugiii^ true rules: A rule is said to be true when each 
oil the clauses in the condition part of the rule matches 
an item on the context stack (rule 9 was established as 
true in step 12). When all of the clauses in the condition 
part are true, the statements in the conclusion part must 
also be true. Since this rule was chosen to be evaluated 
because it contained the current goal as its conclusion, 
you should remove the current goal from the top of the 
goal stack and place it on the context list. The rule card 
left behind on the goal stack (rule 5 in our example) should 
be returned to the top of the rule card pile so it can be 
reevaluated. The rule card we have just evaluated (rule 9) 
is kept with the attribute card on the context list to show 
the value of the attribute and how it was reached. This 
rule card will also be used to answer questions that the 
caller may later ask about this conclusion. If there are no 
other goals on the goal stack, the problem has been 


solved. If there are goals remaining, return to "Choosing 
a Rule to Evaluate." 

Asking the Caller for Information 

In the event that no rule can be found that can provide 
information about the current goal, you must turn to the 
caller to help provide the necessary information (in step 
5. we ask the caller for information because none of the 
rules have STEM in their conclusion). This is where we 
make use of the prompts that have been placed on the 
attribute cards. Unfortunately, if no prompt appears on 
the card. It means that the caller can provide no informa¬ 
tion about the attribute in question. In this case, we have 
reached a dead end and will have to end the consulta¬ 
tion without finding a solution to the problem. If this oc¬ 
curs, there is either some problem with our rules or this 
branch of the knowledge base was left unresolved. 

When a prompt does appear on the current goal card, 
we use it to question the caller. Once the caller has sup¬ 
plied the missing information, we can remove the current 
goal card from the goal stack and place it on the context 
stack. If there is a rule card with this goal, it should be 
placed on the top of the pile of rule cards. You will also 
have to make a card that lists the value and place it on 
the context stack with the attribute card. Once this has 
been done we can return to "Choosing a Rule to Evaluate." 

Why and How 

In the course of a consultation it is not uncommon for 
the caller to want to know why you are asking a certain 
question. In table 3. step 13, we were unable to find a rule 
that gave any information about BROAD AND FLAT, so 


T^ble 3: A step-^\^-step iKustraiion of a cardboard-inference-en^lm omsuftation. showing stack 


Step 

evaluate 

rule# 

value 
of rule 

response 
to prompt 

goal stack 

attribute rufe# 

context stack 

attribute value 

rule# 

discard 

rule# 

1 




FAMILY 






2 

1 

unknown 


CLASS 

1 





3 

5 

unknown 


TYPE 

5 





4 

7 

unknown 


STEM 

7 





5 

no 


WOODY 

TYPE 

5 

STEM 

WOODY 



6 

7 

false 







7 

7 

8 

unknown 


POSITION 

8 





8 

no 


UPRIGHT 

TYPE 

5 

POSITION 

UPRIGHT 



9 

8 

false 







8 

10 

9 

unknown 


MAIN TRUNK 

9 





11 

no 


YES 

TYPE 

5 

MAIN TRUNK 

YES 



12 

9 

true 


CLASS 

1 

TYPE 

TREE 

9 


13 

5 

unknown 


BROAD+FLAT 

5 





14 

no 


NO 

CLASS 

1 

BRQAO+FLAT 

NO 



15 

5 

false 







5 

16 

6 

true 


FAMILY 


CLASS 

GYMNOSPERM 

6 


17 

1 

unknown 


LEAF SHAPE 

1 





18 

no 


SCALELIKE 

FAMILY 


LEAF SHAPE 

SCALELIKE 



19 

1 

true 




FAMILY 

CYPRESS 

1 
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we have just asked the caller the prompt for BROAD AND 
FLAT. Before answering, the caller asks why we have asked 
this particular question. Tb find the reason we need look 
no further than the top rule on the goal stack. The reason 
we are trying to find a value for BROAD AND FLAT is to 
get one of the pieces of information needed to solve the 
goal CLASS in rule 5. By fitting the information from the 
goal stack into the following form we will answer the ques¬ 
tion "Why?": 

We are trying to find a value for the class of the tree. 

We already know that the type of the plant is tree. 

If we can show that the leaf shape is not broad and fiat 
then we will know that the class of the tree is gymnosperm. 

Notice that we have substituted the translation for each 
attribute to make the information more readable 

If the caller now wants to know "Why is CLASS impor¬ 
tant?" the process is repeated, moving back another item 
in the goal stack. This can continue until all of the subgoals 
on the stack are exhausted. 

Returning to the example above, the caller may now be 
satisfied with why you have asked about BROAD AND 
FLAT but may ask, "How do you know that the type of 
the plant is tree?" This question can be answered by find¬ 


ing where that attribute appears on the context stack. If 
there is a rule card with the attribute card, the rule on 
that card caused the value to be placed on the context 
stack. Tb answer the question, we would use the informa¬ 
tion in the rule to form our response: 

the type of the plant is tree 
was proven using rule 9 
T/iis rule states that: 

(f the stem of the plant is woody 
and the position of the stem is upright 
and the plant does have one main trunk 
then the type of the plant is tree. 

When no rule card is placed with the attribute card on 
the context stack, we can inform the caller that he or she 
must have supplied the fact in response to a prompt. 

Allowing a caller to interrupt a consultation to ask how 
and why makes the process more understandable and 
more educational to both consultant and caller. 

Now that we have made a mechanical model that con¬ 
tains all of the pieces of our expert system, it is a fairly 
straightforward task to lay out program structures to 
automate the process. We can now introduce some Pascal 

tcontmued] 
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record lockout. And Gifford 
has added a bundle of features 
that makes Multiuser Concurrent 
DOS easy to install and use. It lets you"* 
get right to work. 

Our net is ARCNET7 , 

Multiuser Concurrent 
DOS utilizes Datapoint's 
ARCNET, the most popu¬ 
lar network hardware in 
the industry. Ifs reliable, 
economical, and fast — sc 
you can add users 
without overload¬ 
ing the network. 

You can net¬ 
work up to 255 
single and multi¬ 
user systems. You 
can connect single or 
multiuser Gifford or CompuPro* 
systems as well as IBM PC-XTs? Dual 
processor Gifford and CompuPro 
systems can run thousands of 8 or 16 bit 
CP/M or AtP/M applications. PC-XTs 
can run 16 bit CP/M and MP/M 
programs as well as most popular 
MS-DOS applications, such as 
Lotus 1-2-3™ 

Gifford adds to your"^ 
net worth. 

Our enhancements of Concurrent 
DOS make it possible to get more apd 
better work done in less time. Network¬ 
wide features include electronic mail, 
event calendar, inter-terminal 
communication, user time 
accounting and usage report 
generation, telecommunications, • 
user expandable HELP facility, 


reminder messages, message of the 
day, automatic startup and shut¬ 
down procedures, and easily prepared 
files for initializing terminals, printers, 
and network nodes. 

Gifford's Virtual Terminals™ 
increase productivity 


by offering fuU^ 
screen concurrency; 
you can run up to four 
programs simultaneously from one 
physical terminal. 

The safety net. 

Multiple users 
can mean 
multiple security 
problems. Gifford's 
security en¬ 
hancements 
include 


login 
account 
names and 
p. encrypted 
passwords 
to control 

access to the system. Users 
can be further restricted 
to specified ^^^^^Terminals, 
^user areas, pro¬ 
grams, or nodes on the 
Tietwork. You're also safe from 


Gifford nets a big one; 
Simplicity. 

If youVe gone through the ordeal of 
typing as many as seven commands 
just to get on and off a network, 

Gifford has your number. 
A single, menu- 
driven network 
command 
handles all your 
network options. 
Everything you 
need is right in 
front of you. The net 
effect is simplicity—and sanity. 

If you'd like to see how Gifford's 
Multiuser Concurrent DOS can 
Y solve your networking problems, or 
if you'd like to know about Gifford's 
selection of multiuser systems and 
software options, call (415) 895-0798. 
Or write us at the address below. 
We'll send you a free networking 
brochure and give you the name of 
' the nearest dealer. 


Cimcurreiti DOS is n (?/ Oi/fard 

Coftiputar Systems. Cuftcurfcnt DOS is a rrademtirk of Digitai 
HesfiiTfh, Inc. ARCSIET w a trudemurk af Duftipmnt 
CiWporoikm. IBM PC-XT is a registered trademark of IBAi 
Cvrpiirniii.m. CompuPn^ is a reghierrd tfadcmarh nf 

CfimpuPro CoTporaiiim. Lotus 1-2-3 is a irademark of Lotm 
Devetopmeiil Corp. Virtiuil Tcrmumls is a ttadcMark o/ 
Gifford Computer Systems. 


excessive 
down time, 
since the 
modular net¬ 
work architec¬ 
ture gives you 
immunity 
from single 
point failure. 
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2446 Vema court 
San Leandro, CA 9^877 
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Houston TXi7i3J 6801944 


Inquirv 166 


APRIL 1985 ‘ BY T E S21 























INSIDE AN EXPERT SYSTEM 


structures to aid in the construction of an expert system. 

Conceptually we can separate the knowledge-base rules 
and attributes from the inference engine which employs 
the knowledge base to reach conclusions. Of course, we 
could hardwire the knowledge base into the expert-system 
program, but then the program would be inflexible. If we 
wanted to expand the knowledge base to include family- 
of-vines data or to create a different expert system for in¬ 
sect identification, we would have to rewrite the program. 
Alternatively we can make it one of the program's duties 
to read the rules, prompts, and translations from a file and 
transform them into a form that can be operated on by 
the inference engine. This is the approach we will take 
The translation is accomplished by means of a parser. A 
parser is a routine that reads statements in a given 
language and determines whether the statements are legal 
in that language As a by-product of its activity, a parser 
may also produce a transformed representation of the 
statement for use by other parts of the program. The 
parser we will discuss is available for downloading from 
BYTEnet Listings (telephone: (603) 924-9820}. 

One of the decisions that must be made early in the 
design of an expert system is the method of entry and 
storage for the knowledge base. One convenient method 
is the use of a standard text editor to enter and store the 
rules, prompts, and translations as ASCII (American Stan¬ 
dard Code for Information Interchange) text files. This can 
lead to difficulties in maintaining the integrity of the 
knowledge base, but it greatly simplifies the overall pro¬ 
gram design, since it will not be necessary to write any 
data-entry routines. In our text file, the roles should have 
the same form as on our index cards. 

The Parser 

The language the parser recognizes is described by a 
grammar. A grammar is a set of definitions that specify 
how the basic symbols of the language, called tokens, may 
be legally combined, in this case, a token is any string of 
characters surrounded by blanks. We can think of the rules, 
prompts, and translations as statements in a rule language. 


The first step in programming a parser is to completely 
describe the language that the parser will recognize. The 
Backus-Naur diagram in table 4 describes the grammar 
that the program must recognize. Backus-Naur form (BNF) 
is a shorthand for describing syntax, ft uses two special 
symbols: (read as "is defined to be") and (read 

as "or"). For example, the first line of table 4, 

sentence rule | prompt ] translation 

is read "a sentence is defined to be a rule, a prompt, or 
a translation." Names enclosed in quotes must appear 
exactly as shown. Other symbols are syntactical categories 
and are defined in the grammar The phrase 

rule ::^ rule_number 1P condition THEN' conclusion 

telis us that a rule is made up of a rule number followed 
by the keyword "IF' This is followed by a condition (to 
be defined elsewhere in the grammar), the word 'THEN," 
and a conclusion. Finally a terminates the rule. The 
definition of a condition. 

condition clause | clause AND' condition 

tells us that a condition is made up of a clause or a series 
of clauses connected by the word AND." A definition such 
as this is called right-recursive, since it contains the ob- 
iect being defined on the right-hand end of the definition. 
The recursion in such a definition doesn't necessarily ter¬ 
minate A condition could legally consist of an infinite 
number of clauses. Obviously, any program trying to parse 
such an obiect would run into problems of time and mem¬ 
ory constraints. The BNF gives a good theoretical defini¬ 
tion of the grammar but doesn't necessarily contain in¬ 
formation about the practical limitations imposed by im¬ 
plementing the grammar on a real computer. 

The advantage of using the BNF definition is that it is 
relatively straightforward to implement a parser for a 
grammar that has been defined in this manner. The defini¬ 
tion provides a guide for the top<iown design of the pro¬ 
gram. You start by assuming the existence of a routine. 


Table 4: The grammar for the expert system's rules, prompts, and translations expressed in BNF, 

sentence ::= rule [ prompt | translation 

rule ruEe_„no IF’ condition THEN’ conclusion 

rule_no digit 1 digit rute_no 

condition = clause | clause AND' condition 

clause ;:= attribute predicate value 

attribute ::= token | token attribute {max 30 characters) 

predicate IS' 

value token | token vafue {max 30 characters) 

digit :: = ‘0’ , . ’9’ 

token r: = (any string, up to 30 characters, surrounded by blanks) 

prompt= ’©PROMPT attribute end__of_J(ne text end_of_line 

end_of_line (<RET> for UCSD, <RET><LF> for TURBO) 
text:: = (any string, up to 80 characters) 

translation ’©TRANS’ attribute end_of_line text end_of Jne 


322 BYTE » APRIL 19S5 








Draw Your Way to the Top 

PC-Draw Will Increase Your Office Productivity, 
And Upward Mobility. 


I magine. You now have the capability to graphically 
depict your best ideas, plans, designs and proposals. In 
color or black & white. Accurately. Completely. Dramati¬ 
cally. Concepts presented so forcefully—yet so simply— 
that you leave that critical meeting 
with upper management... totally 
confident of success. 

And you win. Your secret 
weapon? PC-Draw. A powerful in¬ 
teractive graphics program for the 
[BM PC or XT ®—unlike anything 
else on the maiicet. Using PC-Draw 
you create virtually anything that can 
be drawn with pencil and paper. Quick¬ 
ly. Easily. With far greater detail. 

PC-Draw is ideal for presentation graphics, proposals. 


systems design, forms, diagrams... and an endless variety 
of charts, graphs and illustrations. rc-Draw allows you to 
produce drawings up to 99pages long. Several templates 
come with PC-Draw including Flowcharting, Electrical 
Design, Office Layout, and Alternate Text. In addition 
you create and store your own unlimited supply of user 
defined symbols. 

PC-Draw includes an easy-to-follow interactive tuto¬ 
rial. Requires IBM PC or XT® or compatible, graphics 
adapter and graphics monitor. Version for PCjr available. 
Graphic boards, plotters at competitive prices. 

Shhh! Don’t tell your office competition about PC-Draw. 
They’ll catch on soon enough. For free brochure or to 
order call 800/2PC-DRAW. In Texas or for customer 
service call 214/234-1769. Micrografx, Inc., 1701 N. 
Greenville Ave., Suite 305, Richardson, Texas 75081. 


10 DAY 
TRIAL 
PERIOD 


MICROGRAFX 

The Picture of 


iMost popular ploiiers and printers si^parted.} 


Inquiry 264 































Inquiry 381 



LIGHTNING 

SPONGE 

MODEL 22 

• Prevents damage to modems, converters 
and terminals from direct strikes 

• Triple stage protection 

• Fast response time 

• Supports 4 circuits 

• Available with lugs or modular jacks, RJ-11 

lELEBVTE 

A PUBUC COMPANY 

Remark Division • Telebyte Technology,Jnc. 270 E. Pulaski Rd., 
Greenlawn, NY 11740 • (516)423-3232 8OO’035-3298 



ReatTime Multitasking Executive 


m ROMable (< 3K} 

■ No royalties 

■ Source code included 

■ Language interfaces 

• Low interrupt overhead 

■ Inter-task messages 
Options: 

- C, Pascal, PL/M, Fortran 
Interfaces 

- CP/M-80 BDOS interface 

• IBM PC DOS interface 

• Extended memory (> 64K) 

• Configuration Builder 
Utility 

• Resource Manager 

• Buffer Manager 

• Integer Math Library 

• Real-Time C Library 

KADAK Products Ltd. 

AMX (for8080) $800 U.S. JL 206-1847 W. Broadway 

(for 6809) $950 U.S. Vancouver. B.C., Canada 

(for 8086) $950 U.S. ■■^V6J1Y5 
Manual only $ 75 U.S. Telephone: (604) 734-2796 
(specify processor} Telex: 04-55670 



AMX, AMX&6, Real-Time C areTM of 
KADAK Products Ud. 

Z0O IsTM Of Zito^ Cofp, 

CP/M-80 isTM of Digital Research Corp. 
IBM, PC DOS areTM of IBM Corp. 


INSIDE AN EXPERT SYSTEM 


Many of the procedures that will 
make up the parser are recursive 
because their definitions are 
recursive. This technique is called 
recursive-descent parsing. 


which we will call scant, that will read tokens from the in¬ 
put file. 

Tb write the parser, start at the first line of the grammar 
and write a procedure that can accept a token from a file 
and decide if it is the starting token of rule* a prompt, or 
a translation, read the next token, and call the appropriate 
routine to analyze the rest of the sentence. The procedure 
sentence in the BYTEnet program does that. The pro¬ 
cedure rule in the same program expects to be called with 
the token having the value '1E' If this is true, it calls con¬ 
dition: if not, it calls the error routine and exits. This pro¬ 
cess continues, following the BNE until we get to the pro¬ 
cedures attribute, predicate and value, which will save the 
items they recognize for later use 

The definition of value uses 'AND' as a terminating 
token, so that attempting to use values such as "hard and 
woody" will cause the parser to terminate in an error. We 
could resolve this problem by modifying the definition of 
rule in the grammar to use some other keyword in place 
of "AND" or by building some sort of backtracking into 
the parser. Backtracking would allow the parser to back 
up to the point in a sentence that caused an error and 
try an alternate possibility 

All the procedures making up the parser must cooperate 
by the convention that when they return they will have 
scanned past all the tokens that they recognize, leaving 
the first token in the next phrase in the global variable 
called token. 

Many of the procedures that will make up the parser* 
such as condition and attribute, are recursive because their 
definitions are recursive. This type of top-down recursive 
technique is called recursive-descent parsing. 

Using this grammar we can mix rules, prompts, and 
translations together in one file. The rules illustrated in 
table I can be entered as shown. The prompts and transla¬ 
tions in table 2 must be changed in order to match the 
grammar. For example: 

@trans stem @ 

The stem of the plant 
@ 

©prompt stem @ 

Is the stem of the plant woody or green ? 

@ 

{continued) 
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Now, brilliant, high resolution 
color comes standard with the new 
TeleVideo® Color Personal Computer. 
At a price that's about the same as the 
IBM®monochrome system. 

In fact, to match TeleVideo^ color on 
an IBM PC, you'd have to add a 
color monitor, plus a color and graph¬ 
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►Seif-running demonstration diskette 
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lb change the kind of rules recognized by the program^ 
modify the grammar and then, using the new grammar 
as a guide rewrite the routines that process the grammar 

A cross-reference program that uses the parser routines 
described in this article can be downloaded from BYTEnet. 
The source code is available in a UCSD or Apple Pascal 
version and a TUrbo Pascal version. The set of rules used 
in this article is also available as a text file as well as a 
more complete knowledge base that identifies the genera 
of conifers in the northeast U.S. The cross-reference pro¬ 
gram will read a knowledge base from a text file and pro¬ 
duce an alphabetized list of the attributes along with their 
translations, prompts, and values. The numbers of the 
rules containing each value will also be displayed. 

While the cross-reference program represents about 16K 
bytes of source code it is only part of an expert system. 
In the rest of this article we will present the specifications 
for a full-blown program to implement the cardboard in¬ 
ference engine in Pascal. The specifications are based on 
a program we wrote called MicroExpert System, which is 
available on disk from McGraw-Hill for IBM and Apple 
computers for $59.95. The package includes full documen¬ 
tation and source code and is a straightforward realiza¬ 
tion of the complete cardboard inference engine, (Micro- 
Expert is a trademark of MicroExpert Systems.) The cross- 
reference program on BYTEnet can be used with the 
MicroExpert program without modification. 

Data Structures 

Parsing ensures that the rules in the file are well formed, 
but this is only part of an expert system. The major func¬ 
tion of the system is to interpret the rules and find a value 


Listing I: Pascal code to deserts an item and related 
data types. 

TYPE 

stringSO = string[80] ; 

word = string (word_siza] ; 

counter = 0 .. maxint; 

item_^type = (cond.condd) ; 

itenru.^tr * "item ; 

string_ptr « ^string_r©c ; 

slring_rec = RECORD 

info : stringSO ; 

next_line ; string_ptr, 

END : 

item = RECORD 

next; item_ptr; 

attr: word ; 

CASE boolean OF 
TRUE : ( val: word : 

kind : ttem_type ; 

rule_no : counter) ; 

FALSE : ( prompt_ptr: string_ptr; 

trans_ptr; string^ptr; 

vaLptr : item_ 4 Xr) ; 

END : 


for the goal of the consultation. The rest of the program 
must be designed to support this function. 

Along with parsing the rules, the program must allocate 
storage for prompts, translations, and rules. For rules it 
will be necessary not only to store attributes and values 
but also to represent the overall structure of the rules in 
a compact manner. Prompt and translation strings must 
be stored in a way that will allow them to be associated 
easily with their respective attributes. 

There are numerous methods of accomplishing this as¬ 
sociation. In our system, MicroExpert. we used linked lists 
of records called items to store most of the data elements 
necessary for the operation of the inference engine. This 
is slightly wasteful of storage, but it simplifies the overall 
program design. Listing 1 shows an item as it would be 
defined in Pascal. 

There are two basic kinds of items. The rule item con¬ 
tains the attribute, the value, the rule number, and the kind 
of item (condition or conclusion). Since in the rule descrip¬ 
tion we have allowed only one kind of predicate "IS," we 
have not included the predicate in the item. For each 
clause in the rule an item is created. The items making 
up the clauses in a mle are linked together by means of 
a pointer Finally another pointer is inserted into an ar¬ 
ray that points to the first item in the rule. This structure 
is represented in figure 2. Each rule is thus stored in 
memory as a pair of linked lists, one for the condition and 
one for the conclusion of the rule. 

Prompts and translations are also stored by means of 
a linked-Iist organization. When the parser reading the 
knowledge-base file encounters a prompt or translation, 
an item Is created for the attribute, if one does not already 
exist. The item is inserted into a linked list of attribute 
items and, as prompt and translation lines are read, they 
are also linked together and pointed to by fields in the 
attribute list. This structure is diagramed in figure 3. 

Linked lists are a useful programming mechanism for 
manipulating symbolic structures such as rules. Unfor¬ 
tunately languages like Pascal provide few intrinsic 
routines for handling lists. In order to implement an ex¬ 
pert system in Pascal, routines for manipulating lists and 
managing storage must be designed. Pascal provides in¬ 
trinsic procedures for manipulating dynamic storage. Un¬ 
fortunately, these routines vary somewhat among different 
versions of Pascal, Most versions provide a new procedure 
to allocate storage, but the method of releasing dynamic 
data when it is no longer needed differs slightly among 
the versions of Pascal that we wished to use. 

Since we wanted MicroExpert to run under Apple and 
TUrbo Pascal with only minor modifications, we chose not 
to use the Pascal intrinsic dispose, which is not included 
in the Apple version. Instead we maintain another list of 
items. When a request is made for a new item, the pro¬ 
gram first checks this list. If the list is empty, it calls the 
intrinsic function new to get space for the item. If the list 
is not empty the top item of the list is returned and the 
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Figure 2: The (mfeed-fcC representation of rule 8. 
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Figure 3: The linkages between the attribute list and the prompt and translation lists are illustrated for the POSITION attribute. 
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list pointer is set to point to the next item on the list. 
Similarly, an item can be released by making its next 
pointer point to the top of the list and the list pointer point 
to the just-released item. 

Several other list-handling routines will also be neces¬ 
sary. A routine must be included to check to see if a par¬ 
ticular attribute is on a given list and, if found, return a 
pointer to the location on the list. A routine to create a 
new item, put it on the front of a list, and fill in values 
for the fields in the item record will be needed. Similar 
routines will be needed to insert items at the end of a 
list and to insert an item in a list in alphabetical order. 

Besides using these routines, the program builds several 
other lists that correspond to structures described in the 
cardboard inference engine, \^fe must build a goal list of 
items that contains the main goal and subgoals generated 
by the inference engine. The context is also a linked list 
of items that is used to keep track of facts derived during 
processing. Although both of these structures were 


Teible 5: Pseudocode for the inference-engine procedure. 
BEGIN 

put the final goal on the goal stack, 
done :■» false. 

WHILE NOT done DO 
IF a rule can be found to evalu^ 

THEN 

CASE value of rule OF 
true ; BEGIN 

put attribute card from goal stack 
and the rule card being evaluated 
on the context stack. 

IF there was a rule card with the goal 
put it on top of the pile of rule 
cards. 

IF the goal stack is empty 
THEN done := true. 

END. 

false : put the rule card on the discard pile 
unknown : pot the first unknown attribute on the 
goal stack along with the rule card. 

END. 

ELSE 

IF there is a prompt associated with current goal 
THEN 
BEGIN 
ask prompt. 

put answer on context stack along with goal 
card. 

IF there was a rule card with the goal card 
place the rule card on top of the rule pile. 
END. 

ELSE done ;= true. 

IF final goal is on context stack 
THEN the answer is the value associated with the final 
goal attribute. 

ELSE no answer could be found. 

END. 


previously referred to as stacks, we have implemented 
them as linked lists. Since a stack is just a linked list that 
is always accessed at its first element we will use the terms 
■■list'* and "stack" interchangeably. 

In the description of the cardboard Inference engine we 
mentioned a discard pile upon which rules were placed 
when they were no longer active. In the program, it is con¬ 
venient to use an array of Booleans to perform the same 
function. Each element is initially set to the value TRUE. 
As the rule becomes inactive by being discovered to be 
true or false depending upon the current context, the cor¬ 
responding element in the active-rule array is set to 
FALSE. 

The Inference Engine 

The inference engine can be implemented by following 
the pseudocode of table 5. This is illustrated by routine 
infer, shown in listing 2. which begins by calling 

get_main_goal to ask the user for the final goal of the 

consultation. It stores this in the global variable 

main ^goai and also creates an item containing 

main_goal and puts it on the goal_list. 

The program then begins to loop until the Boolean 
variable done becomes TRUE. It first uses the Boolean 

function found_rule to determine if a rule is available to 

be evaluated. This function implements the backward- 
chaining feature of the program and works by searching 
the conclusion parts of each active rule to see if there is 
a match for the goal on the top of the goal stack. If it finds 
a match, the function returns a value of TRUE and a 
pointer to the item in the rule that gave the match. 

If a rule containing the current goal could be found, the 

function rule_value is called to determine the logical 

value of the rule with respect to the current state of the 
context. MicroExpert uses a tri-valued logic. A rule can 
be determined to be true, false, or unknown. A rule can 
be true, symbolized by T in the listing, if all its conditions 
match items on the context list. A rule is false, symbolized 
by R if any attribute has a different value in the rule's con¬ 
dition part than it has on the context. Finally, a rule is said 
to be unknown, symbolically U. if a value cannot be found 
on the context for one of the attributes in the rule’s con¬ 
dition. The function also returns a pointer to the context 
item that caused the rule to be evaluated as T R or U. 

If the value returned by rule_rvalue is F. the rule is 

marked as inactive by setting the corresponding element 

of active_rule to FALSE. If the value returned is U, the 

attribute of the first item in the rule whose value could 
not be determined is put on the front of the goal list. 

If the value returned is T true_rule is called to put the 

rule's conclusions on the context; true_rule also removes 

the top item from goal_^list and sets the rule's element 

to FALSE in the active_rule table. The procedure also 

checks to see if the goal_list is empty, setting the done 

indicator to TRUE if it is. 

If no rule can be found by found_rule the program calls 

[continued] 
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Windows With A View 
Toward The Future 

The Window 
Machine''" occupies 
only 12K! Written in 
tight, fast Assembler, 
it performs like a 
racing engine... with 
more power than 
you'll probably ever 
need. Yet, it's an 
engine designed to fit 
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your choice...from a 
“stripped-down" 

12SK IBM PC to a 
fully loaded AT The 
programs you write 
today will run on 
Ihe hroadesl range of 
machines possihle .*, 
now, and in the 
future. 

Windows Bigger 
Than Your Scr««n7 

Here's where the 
VSl pari of our name 
fits in. VSI means 
Virtual Screen Inter¬ 
face. Behind each 
window, there's a 
much bigger picture. 

VSI defines virtual 
screens rather lhan just windows. The 
window itself shows whatever portion of 
its virtual screen you wish to exhibit at 
any given point in your program. Each 
screen can he up to 128 x 255 (columns x 
rowst or rows x columns!. A.nd there are 
more than 100 screen primitives at your 
command. 

Multilingual Windows 

You can order The Window Machine 
with the language interface of your choice: 
C, Pascal, Compiled Basic, Fortran, Cobol, 
or PLl. We've even recently completed 


These are 
coders’ 
windows... 
designed to be 
buiJt info the 
progrojns you 
ore writing. 
They can 
overlap, move 
anywhere on 
the screen, 
growj shrink, 
vonish or blink 
They can be 
bordered in 
anything from 
a simple line to 
floshing 
asterisks..,or 
even no border 
at ail. And 
you can have 
up to 255 of 
them olo time! 
Color or 
monochrome 
^,, .of coursel 


Why did Simon & 
Schuster, 3Gom, 
Tymshare, and 
Revlon choose 
VSI-The Window 
Machine? 

(and how come 
you can buy it for 
such a Jow price?) 


an interface for Turbo Pascal*, so that 
now true, full-featured windowing can be 
utilized with this fine compiler. [Turbo's 
own built-in “windowing” procedure is 
extremely limited). 

Wltidovvs That Wdti't Break You 

We decided to save you a lot of money. 
So, we left behind fancy binders, mono- 
grammed slip cases and plastic pre¬ 
sentation boxes. Instead, you’ll find an 
extremely powerful tool and a 200 page 
manual written with an eye toward 
simplicity, clarity and completeness. (We 

*TbrbD PosccrJ is □ TVcrdernark of BarJand InEernatitinaF 


figured if you wanted ribbons and bows 
you could always add them yourself.) 

And by offering you the product our¬ 
selves, we were able to cut out all the 
middlemen and save you a tremendous 
amount of money. 


VSI 


THE WINDOW 

MACHINE 


AvfljJobJe for the JAM PC, XT, AT. /SM CompaUbles. 
Wcrng. TJ., pnd HP 150 

The Window Machine Includes; 


*59.95 



■ Zoom Windows 
I Multiple Virtual 
Screens (up to 255} 

■ Choice of Borders 
finduding flashing borders] 
i Support for all Color and 
Monochrome Video Attributes 
(no graphics card required] 
Built-in Diagnostics 
And much, much more 

ORDER YOUR COPY OF 

VSI—THE WINDOW MACHINE TODAY 

Fur Visa ft MasterCard orders call toll free; 

fl00-saa-ai5? Ext, ea4 in CA aO0-ST2-S470 Ext. a24 

Cmll Man.-Fn. GA.M. ia 12P.M., $■!. A ShH- <A.M. (P.SX| 


Ike WiDdoN HidliBt' S59,®S + ss Shippinfl and Hindling 
LANGUAGE INTERFACE; 

□ Ldltice C OReilis Col»l OMitcnason Basi^GofaptlcrD Microsiafl Forljup 

□ PMicTOEoft Pascal OTiirbD Pascal jiul! fnlunid (nuewiswfcwm^ | 

COMPUTER___ 


Namt_ 

lAddnss . 
City_ 


_ Stflie _ 


-ZipCorfe^ 


□ Oittli DMoneyOfiier DVISA OMaaferCacd 

Cftd H ___Eitp. Hate _ 


^Cstiiomt* ivAhei^nta: lax iFirDlud«l. Crdara outtick USA: Please add 
SIO far 9liL|iping and hanidling 

AfSSR 

AMIER SYSTEMS 

1171 Si. SaraiiD^a'Siiiiiyvala Road 
SflJilOBfl.CAaSIM 


30 day MdHay Back Owirulaa 


AMBER SYSTEMS, INC. 1171 S. Saraloga-Sunnyvale Road, San lose CA 95129 FOK DEALER iNQUIRIES: CALL OUR SDO NUMBER 


Inquiry 429 
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INSIDE AN EXPERT SYSTEM 


Listing 2: Tfie procedure infer is a Pascal realization of 
the pseudocode ih ta&le 8. 

PROCEDURE infer; 

BEGIN 

geL_maif\_goal ; 
done := false ; 

WHILE NCfr done DO 

IF found_ru!e{ptr) 

THEN 

CASE rul6_value(ptr".rule_no,reason) OF 
T : true_rule; 

F : aotive_rule[ptr".rule_no] := FALSE ; 

U : puL_on_goal(reason); 

END 

ELSE 

IF found_promptfattr_list,prmpt_ptr) 

THEN 

BEGIN 

why_ptr := goal_list; 

get_answer; 

END 

ELSE done TRUE ; 

what; 

IF NOT on_listfmain_goal,context,ptr) 

THEN wrIteInfNo value could be found for Imain_goal) 

END ; (■ infer *) 


the function found_prompt to search the attribute list for 

a question to ask the user in order to get a value for the 
goal. The function returns a value of TRUE and a pointer 
to the matching element in the attribute list if the attribute 
has a prompt associated with it. 

if a prompt cannot be found, the done indicator is set 
to TRUE and the loop terminates. This usually indicates 
some kind of inconsistency in the rule base, and the in¬ 
terpreter will terminate without finding a value for the main 

goal, if a prompt was returned, get_answer is called to 

display the prompt and get a value for the goal attribute 
from the user. 

The program continues in this manner, searching for 
rules to evaluate and, when necessary, asking the user for 
information, until either the goal list is exhausted or no 
prompt can be found. The program then calls what to print 
out the contents of the context and finally checks the con¬ 
text list and prints a message if the main goal is not on 
the context. 

Implementing Whv and How 

In response to the user query ''why," the program prints 

out the goal pointed to by why_ptr. which infer initially 

set to point to the current goal. It also prints the translated 
rule that caused the goal to be placed on the goal list. 
The rule number for this rule was stored in the goal item 

when the item was created by put_on_goal: why_ptr 

is then updated to point to the next goal on the list, so 
that successive responses of "why” will print the contents 

of goal_list and the rules examined by the system in 

establishing the goals. 


When a rule is printed, each clause is given a number, 
and an item for the clause Is added to a list. This list is 
used in conjunction with the response "how." The user 
may respond to the prompt by typing "how” followed by 
a number. The number is the number of a line printed 
in response to the last "why.” 

For example, the phrase "how 3" is interpreted as “How 
was or can the phrase on line 3 be proven?" In response 
to this phrase, the program searches the context list for 
a match for the attribute of the phrase in question. If a 
match is found, the value in the phrase is compared to 
the corresponding value on the context. If these values 
match, the program prints the rule that placed the item 
on the context. If this rule number is 0, the program prints 
that the phrase was proven by user input. 

Not finding the attribute from the phrase on the con¬ 
text indicates the logical value of the phrase has not yet 
been determined. In this case, the conclusion parts of the 
rules are searched for a match for the attribute in the 
phrase. If a match is found, the rule number of the match¬ 
ing rule is printed. If no match can be found, a message 
is printed indicating that the phrase can be determine 
only by user input. 

Variations on a Theme 

The system we have described and our MicroExpert pro¬ 
gram are both designed for people who want to experi¬ 
ment with expert systems. What we have tried to provide 
is the bare bones of an expert system, with enough 
modularity and openness of design to encourage modifi¬ 
cation and experimentation. As a conclusion to our arti¬ 
cle, we would like to suggest some possible directions for 
variation in the design that we have presented. 

As we mentioned, the structure of inference on the card¬ 
board system is backward chaining. An equally valid 
method of inference is the forward-chaining or data-driven 
engine. In this method, at any point during the consulta¬ 
tion, the system searches the condition parts of the rules 
for any rule that may be true and performs their conclu¬ 
sion part. This adds new information to the context, and 
the process is repeated. 

Methods can also be designed that are combinations 
of the two types of inference. As described, we put only 
the conclusion of the current rule on the context, i.e., the 
rule that produced the current goal. Finding a value for 
this goal may cause other rules to become true, but the 
system will ignore them, A relatively simple modification 
would be to search the rule base for all rules that have 
the current goal in their conditions and evaluate them. 
If any of these rules add items to the context, repeat the 
process until no new items are added. 

Another useful modification to the inference engine 
would be the inclusion of new predicates such as "IS NOT” 
and numerical operators such as and 

These predicates would allow more complex relationships 
among attributes but will also increase the complexity of 
the function that evaluates the rules. ■ 
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Okay, okay, okay. J1 you're going to insist on 
specifics, we can tell you outright that The 
Shoehox Accountant retails for S395. We 
realize we can probably disclose this detail 
without appearing too pretentious, simply not 
mentioning that for this incredibly marketable 
price, The Shoebox Accountant offers a totally 
integrated small business accounting system, 
complete with tutorial, queuing files, and 
CYMA's powerful reporting capabilitiesH and 
capsulizes the complete system on a single 
diskette. After all, as our professional peers, 
you're entitled to a little inside infonnation. 
But you know us: subtlety is our hallmark. 


Ifice Box, 
Fully Integrated. 


$395. 




JVkl^R/W-HILL 


InquEry 302 for Dealers, Inquiry 103 for End Users. 
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NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 14-30 DAY SOFTWARE RENTALS*... 


In just the last few months, The NETWORK has 
saved its members more than $24,000,000 and 
processed over 100,000 orders. 


The natron’s largest corporations depend on 

PC NETWORK! 


On our corporate roster are some of tha nation's largest 
financial industrial and professional concerns fnc/udfng some 
of the most importanf names in the computer industry: 

AT&T 

Genera/ Motors 

Barclays Bank 

Gillette 

Belt&Howeif 

Hewlett Packard 

Citibank 

Hughes Aircraft 

Coiumbia t/r?iVerSf(y 

tBM 

Data General 

m 

Exxon 

Kodak 

Farm Bureau insurance 

Multimate 

Frontier Airiines 

Standard Oil of Ohio 

General Mills 

Yale University 

General Electric 

Veteran's Administration 

plus thousands of satisfied consulting firms» small businesses, 
user groups, municipalities, government agencies and value- 
wise individuals ACROSS THE NATION! Their buyers know 
that purchasing or renting from PC NETWORK saves them 
time, money and trouble. They also count on us for product 
evaluation, professional consultation and the broadest spec¬ 
trum of products and brands around. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


t 


In lllinoti emit (312) 2a0-0»2 

Your Momboritiip Valktition Nurnbor: B345 

You 080 validate your mambei'ship number and, it 
you wish, ptace your ftrsi money-savrng order over 
the phone by using your VISA. MASTERCARD or 
AMERICAN EXPRESS Our knowledgeable service 
consultanis are on duty Mon-Fri S AM to 7 PM. SAT 
9 AM to S PM CST 


^ PEnSONAL COMPUTER NETWORK 
320 West OhiQ 
ChlcagojlltnoIs00610 
Call now, . . Join the PC NETWORK and start saving today! 



PC NETWORK • MEMBERSHIP APPLICATION 

YES! Please enroll me as a member In the PC NETWORK™ and rush my 
catalog featuring thousands of computer producis. all at just 0% above 
DEALER WHOLESALE PRICES. I wlllaiso perkxJicahy receive THE PRINT¬ 
OUT". a special up-date on merchandise at prices BELOW even those in my 
wholesale catalog, and all Ihe olher exclusive, money-saving services 
available to Members. 345 | | 

I am under no obligation lo buy anything. My complele satisfaction Is 
guaranieed. Please check all boxes that apply: 


Basic Memberslilp 

□ Ona^yaar membership lor SS 

□ Two-year nrembership for 
$15 (SAVE SI) 

□ Business Software Rental 

Librery for|35 add'l. per 
year—with day rentals 

□ Games Software Rental 
Library for $10 add'l per year 


Special V.LP. Membership* 

O One-year membership lof $15 
□ Two-year membefship (or $25 
(SAVE $6) 

Q BOTH Business and Game 
Software RentaJ Librsaas for $30 
add ! per year—wth 30 day rentals 
'VIP members receive advance notice 
on limited quantity merchandise specials 


□ Bill my credit card O VISA □ MasterCard □ American Express 
Account 


Number: 
Exp.— 


mo. year 

□ Check or money order ertclosad lor S , 
Name_ 


Address. 
City_ 


_ State _ 


_ Apt. No. _ 
- 


Telephone ( 


Myoomputef(s)ts:P IBM PC □ IBM-XT □ IBM-AT □ Apple II 
□ Madriioah n Othar._ 


Signalure . 


(Signature required to validate membership) 
CopyrighI ^ 1984, PC NETWORK, INC. 
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Listed below are just a few of the over 20,000 products available 
at our EVERYDAY LOW PRICES! All software below Is priced in 
I6M-PC format. 


GAMES & EDUCATIONAL SOFTWARE 

tPIfiiwi irtrt $1 ihIpfHng and Iwndllng lor uch 1ltl« ordilrtd Irofn 


Cftess frocjrTouflihEsr Pppunenf) 
etlMKlVp Bgfon of TvOTOn 

BrodMtHind L£>^ 

CDS Made Easy 

CDS Aiajftnnp tfw- 5Ar 
E|}yx TEnpii ci 
InfoQCMn ZofU T of 

tr/tooomOendiirie. or Sosxjeno'eo 
IHcffiaaft Fhgtti SiiTiuiatar 
UWM SyMnti PC Psmt-Tvm your 
iflifo A CeVw JWfl&rtfdSil' 

□rfcm JSird (QBsn Loaif AiAef 
SaitofotK^ Vijsre/rype 


I 34.00^ 
S4jay 
13.75’ 
48jD 0^ 
8i.oir 
aur 
21 .ss* 

aT-«r 

27.00* 

so.as’ 


■ FroggHf 

$t«ni On-UiM 

SublOOlO tfissron PididaA' 
SpJnnmar mphatiet ZOO 


Spjnntkvr Drawmg 

Spinnihtf 

S^npkBr Diidd^ CuddA? 
eplnnaktf K'mdieKionw 
Splnrukir iVtyrTMS 4 KidiG^ 
SpInnakH Uachfoe 

Mos! AmajJiTfl Ttmg 


% 1S.S0* 
21 .OO* 
li.OO* 
U.OO* 
17JW’ 


il CofndirWtla MidO CockOCUPt 


17 JO* 
17.00* 
2000* 
23.00' 
21JO0* 


Lotua Dtv«1op<ntfit SyrrvVKinr 
lllcfi}nin;?Sase-«000 
UImmIN C Ctmjiitef 


327.50' 

150.00' 


Mtcmaatl Multfpisn 

MonogriHn S Sanse 


BUSINESS SOFTWARE 

P0412,50 thipping wxl Kindling iw uch tttli wdv frCtn SWOW.I 

ATI Hew to uss MufUmare $ 4Z.D0* 

ATlMwfiPuse Uicnoscrf Wtxd 4i«ii* 

ATII^buSilLOIdS r^-3 4Z.ni' 

- ,iaiilenr-TaleUM.-:r,i^ 

- Aghion-Tiie I .- 
AiMOd-Tlti Fnday.r 
BdTiirKl S»cte Ktc* fPjitJr^crecrj 

. . Pgirrl, u, . ■ 

Cdrmaliut Irntrumwiti Desif CVgdrVZBr 
OfgKlin«i*vch 
DIgKir flMMTcK DP Loge 
mglftit niHarich PUt Cofijp^ 

Digitii R««aaricK Caeo^em CPfM — 

FUdh Sottmrt Sidt-ways 
HhvhiI Harvard jRrc^ir Msnagar 
H rw Prepsfd TS^ 


157J00' 


574W' 


ISSJiT* 

334X1' 

ItSJOO' 

1774W^ 


Huflun Ed^ Tfie Ssiies £age 
Hu mmnEd^ Mind Prnbef 

LMlcvC 

■ ' oliJt l>>5veI^T^o^^•^l ■.-. 


t*§joa* 

1*5.00’ 

20.45' 

SlOjOfl* 


Caali rtie Word P/c/s 

OpM Syttwwp^o Ssjfcs- «w CK AP TesmMgr 

RhI World 5 ',1. A>P A'fl Pm V OE/fW 

Rpimotl PfQ^ev Vefsiofj 3 

R^HcFarivkjAMOOSCl rPffv syxrem,f 

SlniM Sarrxr^ ifi Word AwCMSOf 

SflnllH Softvnra WofdPerf^t 

SO KCri fl Farltv Fc>.'M:=- 

SoftrtytaSEr-FX 

Sonmm PuOlLshJng PPS. File 

Softwai* PubUthing PFS Aspod 

Software Publlehing FFS. Wr^e 

Softwin Pubilthlng PfS- G wd 

TC5 Tola! Ledgar 

Vtfhutlm De.sh' D.''.>ve i4na^;ir 


30,00’ 

370.0a'« 

aoT.sir 

74.00* 

S7D.DO* 


225.00* 


T2.0O* 

64.DD* 

72,00’ 

72.00* 

440.00- 

25.00* 


HARDWARE 

CPMM# Idd Ihlpploo tnd Kindling chir^** found in Italice next to |h1h.) 


COMPLETE SYSTEMS 

AppMVanTXlKfi eiSeSySlIin tl.aOJlKr ^34 i 

Appla Afvite lie 
AppW Ari(Va ifp 

Coiljinb' ~ 


lunlbli DEskiop £ Podable Sy^TEnns 


t2eK) 1 On w - Ttie Raai Porfahte-’ 
^li Desktop PC md Rabies 


ajon^xr (463*} 


MULTtrUNCTIDN CARDS 

ft NjpiMl25eKMema;y3wrdw)rff64K 1 01 
► App4«lCi!>'i*oJliiy|»dJMrf<^^ 113 

crcKK'Tlwr 

Appiril A T Aim ^xpunsicin' card 
AST SiJ(-Pac* Plus wiffl &fX 
AST rro PIUS Ilf 


IP 751 


2Z9.Mr (2 SOi 
ISaJH* {2.50i 


' COMPAQ'- 


: y-i Poitsb^F 


iibCKr 


IBM PC'AT AA Cofftm CALL 

Sayno MBC 565 "LmiiBsl CosJ OirrvjatirBB ' G2D.Q(r r T2 30J 
Ti«»''’CConv«»lSArfC&mpMOl0 IJiflO-DO' (3632) 

;235K-2 DfiVMj 

Taxaa Inalrumifite ^ofessionaJ CALL 


OnCliDaLO^SOAil WI&4K 
<3u^nni impio>^d Ouadboa/d nvi'Off 
Tacmar fcMTifiirtCJ^on Csfd Ofk 


mjvr i2.S0} 
1«.DD' (2.60} 

laSJM' {2.50} 


DISK DRIVES & CONTROLLERS 


ft PC Nttworh tOMif .■ 


i. ir!-.--. - f..-i . 


t 555.00' 


ft HMIT TIMISLdwAlwerWirK^tiwf 
Mpunts Lite Half l4e»gibr Drive 
Maxtor 14CNue f ^lemaf Puto Bootri%g 
£>,yd MW lift CdftfrtMer ftlf PC 
Maxtor J*QMBerJ6mariVifD&wllnff 
Ori-Mn (&■ 47 


815,00* {J3 50} 
4.30qjOCr HOSOO} 
4.EOOLOa' (10500} 


PRINTLil^ 
t 5025 tfiEWf} 25CP5 LO 
vr2K Butter 

C. ItOft F10f40 40 CPS LO 

C, hoih PfpwrrterflSTO AP 
Comnw CR*S0 420 CPS DPfLO Printer 
from ffia ^DSdirt OfgfanrralKxr 

. ElpiLlfl ^ ^ . 

'.eU3T\ ■ ■ - 

Cp4anj.0i500 

^pnn iOM-So-EPSOfi Faratel CoOl^ 
^203 


% S 2 fi.oo- mm} 


375.00- 

235.00’ 

1,533.00’ 


If4.90; 
133.32J 


C 2030 £orPS r. o Psrem 


iiOO} 


Haynard Floppy Di^ ConlroFBf 
MayiwdWS i fOMB>nleffvik^tl£k^ 


wslh Sendstar Uuih FuftCbCft Cird 
Mniwd WS-2 samu as WS-1 but wi£h 
SaftdNar Ptoppy CofHfotiei ruses r slet} 

Ibyfwd Ftatfjpy tcntrotiddsenai pod 
ft PWHOnteHal/iNfeiqrifasmpyivePa/ 


02.013* {2.50} 

T7g.«7 


me 3S30 2X2^ LQ Parallel 
weCi : ■ 


iniu-Dir r3f54; 


>30.00' {20.30} 


'••ipod ■ 


1454»' 

136JD0' 

145,00’ 


f3 JW 


■ duiide’fl -. 


109.00' 

' .tcrlBCfi} 

03,00 


It SO) 


TaUamM 20Ua Erlerriat Hard DfSk 
KVifft Fjgpa fladiuip 

TMC PD Hftf f^ergtit DSOD Oni/9 Pan 

MEMORY CHIPS 


102-00- {220} 
2,150.00' {*5.44} 


AJtethpS dusrinfiHid i& M| 
- S4K M4MllfiHtv upgrade ki la - . s 

' S4K Dynartite HamChkn i' - 


K DynartiiC Ham Chlfn i' 
BK.DynaRiic llamOilEu i - 
m AT MoUmf BAtrd CKIp 




20 00 “ 

■ 12SK AT MoUmf eitfd CKlp* ' i ■ ! EJM ' 

MODEMS 

Anchpr Mark Ml) LOWf PPJCC f TQQ^PS I 230.EW- 
HArf JCOWPAriBLf EMTBf^5)J^. MODEM' 


Anchor VdDismoc^ 330 


riooj 

noO} 


PVOfnifltMia PromcHfein 1200 
f jdernai tooAk Mayes Comrwwte 
U.S. Hoboiict Pa4swi9rd (Cotnaacf 
tZOOBPSEKtwrnal} 

MON DORS 

Amdeh Vidda OQOG Cariposiie Green 
AmdaA Video 300* CofnpcaUe AmEwr 
ArndM Video 3T0A tBM Tyim Atrtbei 
Amdeh Cotor 300 riMCWh Ccmposfte 
Amd*h ColPV eOD fNEWi) HiQh Res PCS 
Amdeh Coky 7l» rrUEW'i'Ji UVira Res 
AnHtoh Cdiv 7 fO mm 700 wtl^ 
Glarsi'loia Pftosoftor 
Prbweton HX-12 RGB Monitor 
Princeton AMX -12 )GB Mono 
Princhton Sn- J2 Uitta Kr^ Res FrGS 


flSOOJ 


110 . 00 * 
iJO-Oer 
mjDo* 
215.00* 
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455^00* 
405.00' 


{300} 
{300} 
0 . 00 } 
(4.64} 
{$■53} 
{9.63} 
rio 43} 


OkUMi MLS4P200CP5 132 Coi 
OhWftti MLOZP IfiOCPSaO CtWPriTitor 
OtcUfttl WLS3P 100 CPS Wi* PJafen 
Ohhfftta 241QP Paoemak^ aSoCPS 
OkUftto JiJM.ip-OfacJlafa ParaHet Cable 
QumeSpM ii/4040CPSLenerQeaBtif 
□ufiH Sorrrril T 1f90 QOCPS Latte* Dut)i(y 
Fas fesJ Detsywfteef Ouf f 
Quine I'W Cdftfe und intsftaca f>voiu"ied; 
ft SiiiffrT ftewj ‘ ' 

► SlIverReed .■ ■ 

Tesee Inelrumervti 3:ia' DPlLO u/lTiactOi 
ToaNKa P- P^40 80 Co) Vhrswn df P- T 

TdhNba P-135J 100*100 CPS Oraff/iQ 
LO Printer 

VfDEO CARDS 

ft Hercule* Cotor Ca^d wfPfirafW fl&rf 
Mlfcglef lUgoqeftrame Gi'^^lfticS Cards 
Pandlftt iVew >Wl»U4r MultkiiSfliW Card 
Pemyat 3ob Card iJttra Mrgtt Red CO*y 
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ft STD GrOflfvx PfuS (1 NEW* 
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- {750} 
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ai.re- itOO} 
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235.00* rS.ODl 


ACCESSORIES AND SUPPLIES 

ft Drartd Nbftw DSDO UljUtill** 5 14.00’ 






CuiUMPCPEdesiralJ'l 38410' r2.50j 

ft PCftotwofhflepiacemenM30WaPifi«-PC 165.00* la.SBj 
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di^Twr 10 waning ilAyi to Ctoor 


tRENT BEFORE YOU BUY—Members ere eligible to join The NETWORK'S Business and Game Software 
“ . ■ ' i fuff 1 “ ' -- 


Rental Ubrariee and evaluate products for a fuff 14 {Regular) or 3D {VIP) days to sea if it meets your needs. 
And The NETWORK'S rental chatges are far less than other software rental services—JUST 20% OF THE 
MEMBER WHOLESALE PRICE. >Ve teatujre over 1,000 available lilies in IBMAppleyMAC and CP M 
FormstS- 

l4a'rHwi»rji mrif-oc hinKIJfeii hu ra>tl«krf fAmnl mainr roHi trlJi^no. 
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PC SYSTEMS 



NETWORK 


(32.55} 


IBM PC BASE SYSTEM ^ 

IBM PC W 266K $1 j 497. 00 (32.55 

Ploopy Dftve Con^fnilef 

2 Dc\:b!t Sibtid Duixi'te D.'SK D/'i t'es 

Inf! Bas»r Sysle^FT-' is your lowt^sl cos' s[r 3 rr.ng pomf for confiuijnng &Yac[ bysiFfii of vgoi 
cnoice- Combine i' wirh e'’i> of the monlturs, v'deci f.artfs n’^-.ilfibirioiiori caras a^ci 
accessories iisieci ■! i II lis acl .r;b prove Ihe niofwork can t be beal a-- your syslon. source 


IBM PC PROFESSIONAL 

HARD DISK SYSTEM $1,974.50* ( 42 . 87 } 

IBMPCW/256K 

' DOij b iB Si be l / Dou'bi e D er i s i r y 320/36 OK Dis k Di i vQ ; 
rtaf Hciglif ^Vlows fioo.T' 

Auiomauc biara Disi^ Boat feature 

Tjits systBm increases praduciiv'ity In any dusiniess nr pr^Vass.onal snuntir-r' T^iB lObtl/ 
hard dIsK efiminaies cumL-ersorne floppy 'T'sk cl'iangos loriipilif-es pperorrC'r's and 
dr'amaticaily soaeds orograrn e?<ecLJfiQn fime Tne NnSfVQHV!. &buvir’-Kg oowef c^ovideo 
you wi!h better lhan XT perJonrance a' a price 'ower 
than you'd expocr la pay for a Sianoarcl PC 

*PC Network Memtors pay just 8% above thiMrholesale pnlorpKis 
These prices have been prepared kr February, 1985 and naif have been 
changed with new product announcements. Call for prices. 


—COnUVUl^'^ HARD DISK SYSTEM ( + )- 

PROFESSIONAL PORTABLE HARD DISK SYSTEM 
COMPAQ W/256K —E ^rt* 

Floppy Drive & Ccrtfo!tBi # iJO-ULT' (59;0Sj 

(nlB Qid! i/udi' __ _ _ 

Shock Mounted^'' 70/LfB Auto Bootitig Hatd Disk. 

PC ^:etwo^k gc-es IhR COMPAQ 4 are bBt^tr'' buiidlny u r-.e^-vet ie::!"ii>LilDg\ '. nujcrr 
tow power ccnsurnii^Mjri hard ifito ir^e siar.dard COMPAQ. Moui iiticl wJlLa ■■ 

helrjhMkippv drivo in NiC’ spricepi Cor,ver'!tan;--,l tv^ii ri.agr.t iimr. vou fB^^e exf.Kffird. pri 
av:3ilatj!e to add up to 2 adLiftional hard dir^k I ape o'- l.oppy dr irF yaui pr?rlabU>. 
just like me Desk Pro. Ah to\ about vvfia' vui i WGuld pav lor the stiji idF^ru 2 tiixvpv 
portable 


^ FEATURED PRODUCTS! — 

[> 64K MEMORY EXPANSION KITS.1S.96* 

Set of 9 chl|»s Guaranteed for Life, 

[> LOTUS 1-2-3 ........265.00* 

^ New Best Price.' 

r> INTERNAL PC 10MB HARD DISK..from 55^.00* 

Low Power Autornatic Boo! works on stanOard PCij. Includes dnveu'.ontfK^ll^rl 
cableslrno\sn!tng hardware & indirections 

We use our clout with Brand Name suppliers like COGITO/MMI/Tandoft/ 
Fujitsu/Miniscribe/ShugaTt and others to bring you the best products at the 
Lowest Price In the Business! Call on the brand of your choice. 

[> V 2 HEIGHT DS/DO DISK DRIVES..per palrfrom 145.00* (pr) 

. 2 dfi'/es wfmoiinling hardware -oarvpIi-itB instinctions 

I Just likb our hard disks featured above. The Network buy’s direct and makes 

1 fantastic deals with manufacturers like MPt/Tandon/CDC/Shugart/Qume/ 

I T£AC and others to bring you fantastic prices and Name Brand drives for 

. your PC/AT/XT or Jr/or Compatible. 

r> OKIDATA NEW PERSONAL PRINTERS 

1 ^ Microline 182,1Z0CPS/IBMGraphics LO Mode&More!-h Morel . 200.00* 

Okimate Color 20 8QCPS/100 + Colors/IBM Graphics 

LQ Mode + Moref (Needs Interface) ... —..... .109.00* 

I TANDON TM100-2 OR ODD FULL HEIGHT DRIVE 105.00* 

EVEREX MAGIO CARD/OK . *.......170.00* 

FijiV six Pack Features — Came Port inijudtid Edra Software 

AMDEK V3tOA IBM TTL AMBER .... 130.00* 

! 3>STB GRAPHIX plus II....235.00* 

Both Mono and Lic/ur Card wiprinter port Ftun either Monitof 6'A ^ cr Doth at cncej 
' Gives IG Colors wfLulus 

HERCULES COLOR CARD w Printer Port.. 140.00* 


HAYES 1200B with new Smartcom II/VT100 Emulator 


.325.92* 


.BRAND NAM E DISKETTES ..... 14.00* 

DS/D D Box Of 10 Guaranteed for Ufo Not Generic 

*NBTW0BK members pay fust S% above these whoiesale prices plus shipping 


CALL TOLL FREE 1-800-621 -S-A-V-E (memStp.) 

In Illinois call (312) 280-0002 validation coda B345 
IBM and COMPAQ are registered trademarks 
of IBM and COMPAQ corporations. 


...WITH THESE 15 
UNIQUE BENEFITS 

1 COST + 8% PRICING—The NETWORK purchases mjL 
lions of dollars in merchandise each month. You benefit in 
receiving the lowest price available and all at just 8% above 
published dealer wholesale price. 

2 OUR 600 PAGE WHOLESALE CATALOG—Members re^ 
ceive our 600 pag e wholesale catalog contain Eng over 20,000 
hardware ar>d software products for the tBM PC, APPLE and over 
50 other popular computer systems. THE NETWORK'S CATA¬ 
LOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL 
COMPUTER PRODUCTS AVAILABLE TODAY, NOw UPDATED 
/uARTERLYt 

3 IN-STOCK INSURED FAST HOME DELIVERY—The 
NETWORK maintains a giant multi-million dollar inventory 
of most popular products, allowing us to ship many orders from 
stock. Non-stock items are typfcally maintained in local ware¬ 
houses just days away from The NETWORK and YOU. We pay all 
msyrance expenses on your shipment, EMERGENCY UVER- 
NlGHT SERVICE IS AV AlUeLc ON REQUEST. 


4 10 DAY RETURN POLICY —If you are not satisfied, for 
any reason Vi/ith any hardware component purchased from 
The NETWORK within 10 days of receipt, we will refund your 
entire purchase shipping) with no questions asked. 

S MEMBERSHiP SATISFACTION GUARANTEE— if for 
any reason you are not satisfied with your membership within 
30 days, we will refund your dues IN FULL. 

C EXPERIENCED CONSULTANTS—The NETWORK hires 
w consultants, not order takers, to aid you in product seieciion. 
Our consulting staff possesses in excess of 150 man years of per¬ 
sonal computer product experience. We back our consultants 
with our money back guarantee; li- ANY PRODUCT RECOM¬ 
MENDED BV OtFR CONSULTING STAFF FAILS TO PERFORM 
AS PROMISED—WE WILL TAKE IT BACK AT OUR EXPENSE 
FOR A100% REFUND. 

7 TREE TECHNICAL SUPPORT— The NETWORK supports 
every product it sells. Our qualified TECH-SUP PORT staff will 
help you assemble your system, interpret vendor documentation 
and get your software and hardware to work, WE WILL GIVE YOU 
ALl • HC: HELP YOU NEED. WHEN YOU NEED IT—FREE! 

t O OPTIONAL BUSINESS RENTAL LIBRARY—AH mem- 
O bers can join our BUSINESS RENTAL LIBRARY feafurfng 
over TOGO ava//abfe ffffes for jusl $25 PER YEAR above the base 
membership fee. This entiUes you to rent business software AT 
JUST 20% Of the DISCOUNT PRICE FOR A 14 DAY PERIOD. If 
you decide lo keep the software, the entire rental fee la de¬ 
ducted from the purchase price. VIP MEMBERS GET A FULL 
30 DAYS for just $30 above the V J,P, base fee. This also In* 
eludes the game library privileges for a $5 combination 
savings. 

+ Q OPTIONAL GAME SOFTWARE RENTAL LIBRARY— 

?7 The Game Rental library is available to members for just $10 
PER YEAR and permits evaluation (or Jusl enjoyment) of any 
game or educational sottware product as above. 

-I fk SPECIAL SAVINGS BULLETINS—THE PRINTOUT 

I U — issued Quarterly at no charge to Network members only! 
The Printout contains all the New Product listings and price 
changes you need to keep your Catalog up to date. Also, w© buy 
excess dealer inventories, and store bankruptcy closeouts, which 
we turn around and make available to our members at fantastic 
savings via THE PRINTOUT. 

1 -1 DISCOUNT BOOK LIBRARY—Working with numerous 
I publishers and distributors, The NETWORK has assembled 
a library of over 1000 computer related books and manuals at sav¬ 
ings of up to 75% from the normal store price. 

-| O MEMBERSHIP REFERRAL BONUS—Our most valu^ 
I ^ able source of new members is you! To date almost 40% of 
our members have been referred by word Of mouth from other sat¬ 
isfied members. For those of you who refer new members. The 
NETWORK will Credit a cash bonus to your account applicable to 
any future purchase. 

-4 O CORPORATE ACCOUNT PROGRAM—Almost 50% Of 
1 iJ The NETWORK’S members are corporate buyers and users 
(see opposite page ieft). The NETWORK can establish open 
account status and assign designated account managers to ex¬ 
pedite orders, and coordinate multiple location shipments. 

U QUANTITY DISCOUNTS—For large corporations, clubs, 
and repeat or quantity buyers The NETWORK can extend 
additional single order discounts, when available to us from our 
manufacturers and distributors, 

^ C PRICE PROTECTION—The PC Industry is crazy!! Prices 
I ^ change not yearly or monthly or even weekly but often day 
by day! These changes are sometimes up tut are mostly downtti 

THE NETWORK GlJARANTEES THAT IN THE EVENT OF A 
PRODUCT PRICE REDUCTI ON, BETWEEN THE TIME YOU 
PLACE YOUR ORDER AND THE TIME THE PRODUCT SHIPS 
YOU WILL ONLY PAY THE LOWER AM0UNT1! 
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ARTIFICIAL INTELLIGENCE. The phrase seems randomly applied in a wide 
variety of contexts by a growing number of people from diverse backgrounds. 
This month's theme section gives you the theories and the potential as viewed 
by some of the world's most astute observers. "But*' you ask yourselfn "what 
can 1 do with it?" And in order to answer that question satisfactorily you have 
to know what products are available now* what they can do. and their specific 
approach to Al. One point you couldn't really get away from until now was 
the fact that most AI products were specialized and expensive. Building your 
own knowledge base and using the computer to help you arrive at a solution 
that neither you nor it knew in advance depended on custom databases and 
large amounts of computing power. With our first review this month, we see 
that things may be starting to change 

Insight, from Level 5 Research* sells for $95, is designed for IBM Personal 
Computers (PCs) and compatibles, and lets you build your own expert system 
through goal-outlining procedures and probabilistic reasoning. Reviewer Bruce 
D'Ambrosio doesn't give it high marks for completeness, but he notes that 
some of the basic tools are there. For example* while Insight gives you Boolean 
and numeric data types* it does not give you character data or the capability 
to structure variables into records or frames. Still, its inability to structure data 
isn't a major handicap as long as the problems are simple and you use a single 
kind of data. Mr DAmbrosio gives Insight a nod as a possible Al learning 
aid. Expert-system development tools are beginning to work their way down 
to the microcomputer level and Insight is an example of something you can 
use right now it's not fully realized in some respects* but if s not a game either. 

John Unger takes a look at ITT's entry in the IBM PC-compatible sweepstakes, 
the XTRA. Mr. Unger notes that while the XTRA may be attractive in a lot 
of home or office situations, it breaks no technological ground. It uses an 
8088 microprocessor at a 5-MHz clock rate, fust slightly faster than the IBM 
PC's 4.77 MHz but not so fast that it can't run most IBM PC applications soft¬ 
ware ITT bundles a communications package with the XTRA, which is logical 
enough when you think about it. Except that not every communications com¬ 
pany thought about it. The AT&T 6300* for example is bereft of communica¬ 
tions software. If s an indication that the XTRAs designers and packagers used 
some forethought. Mr. Unger reports that the XTRA features a number of 
these design touches, which seem to indicate that the company made an ef¬ 
fort to provide a product that can complement, as well as compete with* the 
IBM PC 

—Gk«« Hartwig, Technical Editor, Iteviews 
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2 Megabytes 



THE LARGEST CAPACITY DISK EMULATOR 
YOU HAVE EVER ffiEN. 

You know about disk emulators. TheyVe fast semiconductor disk 
drives. Very fast. But until now, the most disk storage you could get 
on a single board was 1Mbyte. {Thai was from us, too.) Now we 
have news that’ll really blow your socks off... 2 Megabytes on a 
single board. Available NOW. That's not a pie-in-ihe-sky promise. 

That's enough storage for dozens of large programs and 
hundreds of kilobytes of data files. Enough for almost anything 
you want to do with a disk drive. But that's not all. With SemiSpool, 
our CP/M prim spooler, you can implement a prim buffer 
hundreds of kilobytes long in seconds. All in software. At no extra 
cost. 


So remember this: SemiDisk Systems has been budding 
dedicated microcomputer disk emulators longer than anyone. And 
larger. And faster. And at a much lower cost. And that’s not a loi of 
hot air. 


AT A PRICE YOU NEVER THOUGHT YOU D SEE 



512K 

1Mbyte 

2Mbytc 

SemiDisk I. S-too 

»995 

*1795 


SemiDisk H.S-too 

11295 

*2095 

#2549 

IBM PC. XT, AT 

#945 

11795 

#2499 

QX-I0,QX-I6 

*799 


#2499 

TR$-8011,12,16 

#995 

*1795 

#2499 

Bsttciy Bsekup Unit 

#150 




Another thing about disk emulators. Unless they're from 
SemiDisk Systems, they’re probably afraid of the dark: Lose power 
or turn the computer off, and your valuable data goes to that big 
backup disk in the sky. But our Battery Backup Units keep 
SemiDisk data flying high while your computer is off, and up to 10 
hours during a complete blackout. 


SemiDisk Systems, Inc. 

P.O. Box GG, Beaverton, Oregon 97075 
503-642-3100 



Call 505-646 5510 for 505 775 4B38 for CBBS/PCS. ind 505 649 9^17 for CBBS/AJoba. all SemlUuOr etfulpped ccmpuwr bulletin 

hoards (500/1 ^00 baud). iJeiniDbk, SemiSpool irademirki! af SemiDi^fk Systems. CP/M irarleiiiark of Dijtdal Rc.^arrli 
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REVIEWER’S NOTEBOOK 


C ygnet Tfechnoiogies Inc's Com¬ 
munication CoSystem is a com¬ 
bination of hardware and software for 
integrating the telephone with your 
IBM Persona! Computer (PC) or com¬ 
patible For example, you can use it 
to store a 400-iisting telephone direc¬ 
tory-each number of which you can 
access by category alphabetical 
order frequency of use or with a 
special speed-dialing code Each 
desktop unit gives you one or two 
telephone lines that you can mix be¬ 
tween tone dialing or rotary dialing or 
both. You get three-party conference 
calling. You can dial with the phone 
still on the hook: this is actually more 
useful than it sounds because you can 
listen with half an ear to a volume- 
controllable speaker for the other par¬ 
ty to pick up before you have to give 
it your complete attention. You also 
get the option of connecting a 
microphone and using the unit for 
general conference calling. 

If you have two or more CoSystems 
you get attended or unattended elec¬ 
tronic mail. You can also exchange 
screens and send and receive files to 
disk. An electronic calendar lets you 
store your appointments, and it beeps 
when it's time to be somewhere call 
someone, or do something. 

What it won't do is let you use one 
telephone line simultaneously for 
both voice and data. Tve heard about 
exotic systems that provide this kind 
of line sharing, and 1 thought CoSys¬ 
tem—priced at about $1800—was ex¬ 
pensive enough to be that exotic. 

Still for an office where individuals 
do a lot of telephone work along with 
a lot of noncommunicating work on 
an IBM PC, the CoSystem offers a lot 
of useful features. Because of the 
price tag, I doubt if it will displace a 
pop-up menu program combined 
with a regular push-button-phone/ 
modem-within-arm^s-reach for most 


BYTE readers, but I wouldn't be sur¬ 
prised if 1 saw one in use at a car- 
rental agency. 

enera! Computer Company 
VJ Cambridge, Massachusetts, 
showed us its Hyperdrive. an internal¬ 
ly mounted 1 Omega byte hard disk for 
the Macintosh. The expansion pack¬ 
age also grows the RAM to 5\2K 
bytes. What the company does is line 
up a dealer You go to the dealer, who 
takes your Mac opens it up. installs 
the hard disk and new RAM, closes 
it up, gives it back, and charges you 
$2795. Simple except that it voids the 
Apple warranty lb get around this. 
General Computer issues you a new 
warranty for your Mac as well as for 
whatever the dealer installs (you can 
get the Hyperdrive without the 512K- 
byte expansion package for $2195 if 
you already have a Fat Mac, but one 
way or another, you have to have 
512K bytes on your machine). Genera! 
Computer also installs a fan with a 
temperature-sensor circuit that kicks 
into high when the temperature rises. 

By mounting the hard disk internal¬ 
ly and using a direct logic board in¬ 
terface to connect it to the Mac's main 
circuit. General Computer has left the 
serial port alone You still get to use 
the standard connections for the 
modem, printer, or Applebus. 

Hyperdrive comes also with exten¬ 
sions to the Macintosh system soft¬ 
ware You can partition the hard disk 
into 32 file drawers or "virtual disks" 
that automatically resize themselves 
whenever you add or remove data. 
You can add password protection at 
the file level, and you can also encrypt 
your files and applications. The icon- 
oriented user interface stays the same, 
except that you get new icons for the 
new functions. 

We're supposed to get one of these 
megaMacs for evaluation, and Fm 


looking forward to seeing how well it 
performs. 

W e've been running the Ericsson 
PC for the past few weeks as a 
sort of common-property IBM-com¬ 
patible for those of us who need only 
occasional access to the 5!4-inch MS 
DOS/PC-DOS format. It has a very 
nice amber-on-brown display, and the 
little stand for elevating the monitor 
is one of those features whose merits 
become increasingly appreciated. It's 
supposed to have an ergonomically 
enhanced keyboard, and on the desk 
it does seem quite comfortable: for 
laptop typing, however I found it too 
light and the cord too short. Hardly 
major complaints, being subjective as 
they are. Too, 1 thought it curious but 
not horribly distressing that, while 
compatible with all of the application 
programs we have put into it. it will 
boot only its own version of DOS. The 
MS-DOS we've used for other IBM PC- 
compatibles simply won t work. It's 
not that the disk just spins forever in 
the drive—the screen goes dead, the 
drive unit goes dead, and you can't 
restart it with a Ctrl-Alt-Del. However 
seeing as how you get Ericsson DOS 
with the system, this particular curiosi¬ 
ty is simply a curiosity and nothing 
more. 

The Ericsson PC looks intriguing 
from a number of aspects. It does 
seem generally compatible with most 
standard software, and it gives the ap¬ 
pearance of being well planned in 
terms of those features the user will 
have the most contact with. i.e,. the 
keyboard and the screen. It has a nice 
small footprint for a desktop, and the 
evaluation unit sent to us came with 
a rack for housing it on edge on the 
floor. This is another unit I'm looking 
forward to reviewing. 

—Glenn Hartwig, Jechniml Editor, Reviews 
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compatible 

with—and it 
improves 
upon—the 

IBM PC 

BY John D. Unger 


lofiif D. Unger (POB 95, 
HflmrIbH, VA 22068) is a geo¬ 
physicist studying earthquakes and 
the crustal structure of earthquake- 
pmm regions for ffte US govern¬ 
ment. He has a BS. and an M,S. 
from MIT and a P^i.D. from Darf' 
mouth. He enpgs running, sfeiin^, 
and keeping a family of five 
organized. 


The ITT XTRA 


T he IBM Personal Computer (PC) is 
an easy mark for improvement, and 
almost every compatible today 
does many things faster or better than the 
PC. The ITT XTRA is no exception: it com¬ 
bines compatibility with a number of im¬ 
provements on the IBM PC and some of the 
clones. There are, however, no important 
hardware innovations to differentiate it from 
compatible microcomputers. Rather, some 
other, more subtle reasons may form the 
basis for choosing the XTRA. 

it appears that ITT is aiming the machine 
at business users who have an IBM or 
similar computer at the office and want a 
compatible machine at home. The commu¬ 
nications software bundled with the XTRA 
suits this purpose. 

A color/graphics board also allows the 
computer to run IBM PC game software. I 
reviewed an XTRA with 2 56K bytes of RAM 
(random-access read/write memory), two 
double-sided double-density floppy-disk 
drives, and a monochrome monitor and 
monochrome display board. This standard 
configuration has a list price of $2395. 

Hardware 

The XTRA (see photo I) has the conven¬ 
tional three-piece grouping: a main unit that 
contains the processor and disk drives, the 
monitor, and a detached keyboard. 

The ASCli (American Standard Code for 
Information Interchange) keyboard differs 
slightly from the IBM PC/XT keyboard (see 
photo 2), Both the Caps Lock and Num Lock 
keys have light-emitting diodes (LEDs). All 
of the keys repeat after about half a second. 
The keycodes are identical to those for the 
IBM PC, 

The amber monitor measures i2 inches 
diagonally and produces crisp, high-quality 
characters in a font style that is easy to read 
(see photo 3). The characters, formed from 
a 7- by 9-pixel matrix in a 9- by 12-pixel cell, 
are displayed on an 80 by 25 screen. There 
is no blurring or distortion as the screen 
scrolls. The monochrome mode includes 


the standard attributes—reverse video, 
blinking, half- and high-intensity, and under¬ 
lining—in various combinations and per¬ 
mutations. ! cannot say much about the 
graphics capability of the system since I did 
not have a graphics board to test in the 
XTRA. However, I did note that the BIOS 
(basic input/output system) ROM (read-only 
memory) routines included interrupt-driven 
functions that appear identical to those 
used in creating medium- and high-resolu¬ 
tion graphics on the IBM PC, and graphics 
video RAM is located at the same memory 
addresses as in the IBM PC, 

Storage 

The XTRA uses half-height double-sided 
double-density disk drives, each with a 
storage capacity of 360K bytes. The drives 
operate quietly. However, the slot for the 
lower or B: drive sits only 2% inches above 
the table top, If the keyboard is less than 
6 or 7 inches from the front of the main unit, 
it is difficult to insert disks into the drive 
without flexing them somewhat to clear the 
keyboard. 

The user’s guide contains complete and 
easy-to-follow instructions for installing a 
half-height lO-megabyte hard-disk drive. 
This is a modification that requires an 
expansion card with a controller for the 
hard disk. 

Internals 

Tb lift the cover off the main unit and gain 
access to the [BM-compatible expansion 
slots, the disk drives, and the motherboard, 
you need only remove two screws from the 
rear panel. The XTRA uses an 8088 micro¬ 
processor at 5 MHz, a nominally faster 
clock rate than the IBM PC’s 4.77 MHz. Next 
to the 8088 is a socket for installing an 8087 
arithmetic coprocessor. The motherboard 
can hold 256K bytes of RAM (the XTRA 
uses standard 4164 64K-bit RAM chips in 
its memory); expansion cards can bring ad¬ 
ditional memory to a total of 640K bytes. 
Because the XTRA performs a parity check 
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on its RAM, nine 64K-bit chips have to be 
installed for every additional 64K bytes of 
memory. When powered up, the system 
takes about 32 seconds to check the RAM 
with 256K bytes installed. Tb disable the 
check, you can open the case and easily set 
1 position on one of two 8-position DIP 
{dual-inline package) switches. The switches 
also set the amount of motherboard 
memory, the type of monitor, the number 
of floppy-disk drives, a screen time-out 
feature, and the presence or absence of the 
8087 coprocessor. 

The XTRA comes with 32K bytes of ROM, 
most of which holds the BIOS, but the ROM 
also provides a set of system diagnostics. 
These routines are mentioned only briefly 
in the documentation 1 received, but the op¬ 
tional technical reference manual describes 
them in more detail. Pressing the Esc, Ctrl, 
and Ait keys at the same time runs the pro¬ 
gram, Typing H at the = > prompt gives you 
a menu with options for running diagnostics 
of the system hardware, memory, disk 
drives, video display, and keyboard. The 
menu also provides access to powerful util¬ 
ities that read and modify disk sectors and 
memory. 

Interfaces 

The main unit's back panel contains two 
25-pin DB-25 connectors. One. labeled 
"Printer," is a female Centronics-compatible 
printer port: the other, marked "Comm, 
Line,” is an RS-232C male asynchronous 
serial port for communications or a serial 
printer. An ITT-supplied communications 
program can configure the serial port from 
110 to 9600 bps (bits per second). Both 
ports are "hard-wired” into the mother¬ 
board and therefore do not use the expan¬ 
sion slots. The optional Combo expansion 
board includes a second parallel printer 
port. 

Software 

Advertisements 1 have seen offer the XTRA 
only with the standard ITT-DOS 2.11 (MS- 


DOS 2,11) and Advanced BASIC, ITT's 
BASlC'language interpreter. As might be ex¬ 
pected from a communications company 
like ITT, the ITT-DOS disk contains an asyn¬ 
chronous communications program that 
enables you to access on-line telecom¬ 
munications services as soon as you con¬ 
nect your modem. Or you can access a 
nearby computer by running a cable direct¬ 
ly from the RS-232C communications port 
on the XTRA, The communications pro¬ 
gram includes options to choose param¬ 
eters, to upload or download ASCII files, 
and to exit to the operating system without 
disconnecting. It is a simple straightforward 
communications program, but it lacks many 
of the features—like providing a directory of 



APRIL 1985 * BYTE 339 








REVIEW: ITT XTRA 


phone numbers—of PC-T^Ik 1![. 

ITT describes Advanced BASIC as 
Microsoft MS-BASIC with GW-BASIC 
extensions. The full-screen editor and 
command syntax will be familiar to 
users of either BASICA or GW-BASIC. 
The graphics and music commands 
are identical to those of BASICA: in 
fact, the two chapters in the ITT BASIC 
manual describing these features are 
taken directly from Lyle I. Graham’s 
Your IBM PC (Berkeley, CA: Osborne/ 


McGraw-Hill, 1983). Improvements in 
the BASIC benchmarks over those for 
the IBM PC must be owing to en¬ 
hancements in the BASIC interpreter 
because the processor clock speeds 
are nearly identical. The user's guide 
suggests that the disk with the BASIC 
interpreter includes a number of sam¬ 
ple BASIC programs, but the disk I re¬ 
ceived with my system did not con¬ 
tain these files, 

I used WordStar and Multiplan writ¬ 


ten for the IBM PC to run the bench¬ 
mark tests for the XTRA: both pack¬ 
ages ran perfectly. 

Documentation 

The user's guide provides simple, 
easy-to-follow instructions for setting 
up peripherals and the computer 
hardware: it also describes the MS- 
DOS functions that run the system 
software. The BASIC manual is well 
organized, with separate sections on 
file I/O (input/output) and the more 
complex graphics and sound com¬ 
mands. The third manual explains the 
MS-DOS commands and the more 
elaborate programs like EDLIN and 
DEBUG. The manual is quite com¬ 
plete and includes the DOS functions 
available through BIOS ROM inter¬ 
rupts, of considerable interest to pro¬ 
grammers writing software for the 
XTRA. 

Compatibility 

I tested a few crucial pieces of IBM 
software, including WordStar, Multi¬ 
plan, and the DeSmet C Compiler; all 
of them ran without problems. 
Perhaps more important, i examined 
the BIOS ROM interrupt structure and 
memory model. There is little to pre¬ 
vent almost complete compatibility 
with the IBM PC. The biggest dif¬ 
ference between the XTRA and the 
IBM is that the IBM has part of its 
BASIC interpreter in ROM, Software 
that uses this feature directly will not 
run on the XTRA. 

There is excellent compatibility be¬ 
tween IBM BASIC and ITTs Advanced 
BASIC. Virtually all programs written 
in BASIC for the IBM should run on 
the XTRA with little modification. 

The five IBM-compatible expansion 
slots on the XTRA enable you to add 
many optional features and functions. 
Of course, the only sure compatibili¬ 
ty test for software and hardware is 
to try it on the XTRA. 

Sales and Support 

The first XTRA advertisements 1 saw 
proclaimed a nationwide sales and 
service network through the Com¬ 
puterLand franchise. 1 visited a near- 


Photo 2: Tfie HT XTRA keyboard ftas LEDs on the Caps lock and Num lock keys 
and a layout that resembles the IBM Selectric. 


Photo 3: A sample screen display on the ITT XTRA's amber monitor. 




Function iro uiod &c foilcM 


FI = Quit end rtturn to ITT-DOS 
F2 * and chanae panaMtert 

F3 « Unload tha ITT PC fila to the hoat coRiputar 
F4 £ Pountoad the heat ceiputer fila to the ITT PC 
F5 a Diiplay lorted file directory 
FE * Diaplay help Aaaaage 
F7 * Raiave or dUplay functUn key line 
FB s Send break lignel to the halt caeputer 
(Also use for aborting fila tranifar) 

Cdntfoi p a Toggla for printer OH^OFF 


Hint for File traniftf between ITT FC and UNIX systa» 


Uo send fiie to the UHIX eyitee 

enter "cat >fllanaM* and hit F3 key in the TERHINAL eiode 
and enter fiienaaa of the ITT PC on bottoa line 
2, To receive fila fro* tha UHIX lyitei 

entar 'cat <fiianiia‘ end hit F4 key in tha TEI^HlHAL node 
and ontiT fiiene*a of tha ITT PC on bottoe iin# 
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AT A GLANCE 


! 


Name 

ITT XTRA 

Manufacturer 

ITT Information Systems 
FOB 52016 
Phoenix, AZ 85072 
(800) 321^9872 

Components 

Processor: 8088 at 5 MHz: 
socket for 3087 coprocessor 
Memory: 128K dynamic RAM 
(standard) expandable in 
12SK increments to 640K; 

32K ROM (BIOS, bootstrap, 
and self-test) expandable to 
64K; 4K text video RAM on 
monochrome board, 16K 
graphics video RAM on 
color/graphics board 
Display: monochrome is 8Q 
columns by 25 lines 
Monitor: monochrome, 

12-inch diagonal. 640- by 
400-pfxel resolution 
Keyboard: detached QWERTY 
with 84 keys including 10 
function keys, numeric 
keypad, and cursor keys 

Software 

MS-DOS 2,11, Advanced 
BASIC, asynchronous 
communications 

Expansion Capability 

Five card slots (IBM PC bus) 

Documentation 

User's guide. 218 pages; 
Advanced BASIC manuai, 605 
pages; ITTDOS manual, 410 
pages 

Prices 

Model I 

(128K, single 360K 

drive, monochrome) $1895 

Model It 

(256K, two drives, 
monochrome) $2395 

Model III 

(256K, single drive, 
10-megabytG hard 
disk, monochrome) $4395 

Monochrome units include 
monochrome monitor and 
monochrome expansion 
board 
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BUNDLED SOFTWARE PACKAGES 
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EE] ITT XTRA CD 


DISK STORAGE (K BYTES) 

0 4QD SDO 1^00 leoo 2000 




IBM PC APPLE n £ 


The Memory Size graph shows the standard 
and optional memory available for the three 
computers under comparison, The Disk 
Storage graph shows the highest capacity of 
a single floppy-disk drive for each system. The 
Bundled Software Packages graph shows the 
number of software packages included with 
each system. The Price graph shows the list 


price of a system with two high-capacity floppy- 
disk drives, a monochrome monitor, a printer 
port and a serial port, 256K bytes of memory 
(64K bytes for 8-bit systems), and the standard 
operating system and BASIC interpreter for 
each system. Note that the price of the ITT 
XTRA does not include the cost of the col¬ 
or/graphics board, 
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The rear panel has a Centronics-compatible printer port, an 
RS-232C port, and five IBM-compatible expansion slots. 



Inside the XTRA. The disk drive extends toward the front of the 
unit. The five expansion slots and fan are evident. 



WRITE READ 



BAStC PERFORMANCE (SEC) 

2AS 


200 

150 

lOQ 

50 

0 


SIEVE CALCULATIONS 


SYSTEM UTILITIES (SEC) 
50 - 


SPREADSHEET fSEC) 
ZB -- 



40K FORMAT/OISK COPY 


40K file copy 
□Z l ITT XTRA 


ISM PC 


RECALCULATE 


LOAD 

V//A apple nE 


The graph for Disk Access in BASIC shows how long it takes to write 
and to read a 64K-byte sequentiaJ text file to a blank floppy disk, 
{For the program listings see June 1984 BYTE, page 327, and Oc¬ 
tober, page 33.) In the BASIC Performance graph, the Sieve results 
show how long it takes to run one iteration of the Sieve of Eratosthenes 
prime-number benchmark. In the same graph, the Calculations col¬ 
umn shows how long it takes to do 10,000 multiplication and divi¬ 
sion operations using single-precision numbers, Ttie System Utilities 


graph shows how long it takes to format and copy a disk (adjusted 
time for 40K bytes of disk data) and to transfer a 40K-byte file using 
the system utilities. The Spreadshe^ graph shows how long the com¬ 
puters take to load and recalculate a 25- by 25-cell spreadsheet 
where each cell equats 1.001 times the cell to its left. Microsoft 
Multiplan was tie spreadsheet used. The tests for the XTRA used 
MS-DOS 2.11 and ITT Advanced BASIC. Tests for the Apple lie were 
done with ProDOS. The IBM PC was tested \with PC-DOS 2.0. 
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REVIEW: ITT XTRA 


by outlet to get some background 
pricing and technical information and 
to see what kind of support an owner 
of an XTRA might receive. I didn't 
mention that 1 was writing a review of 
the XTRA, A prominently displayed 
XTRA with a large "40% OFF” sign Im¬ 
mediately caught my eye. A salesman 
told me that 1 was indeed a lucky 
fellow if 1 wanted an XTRA because 
the store had two hard-disk models 
In stock at a sale price of $2995, 
marked down from the list price of 
$4995, When I asked about the sale, 
he told me that the computer had not 
"moved" very well, and that they were 
no longer going to stock it, 

I telephoned two other stores. At 
the first store, someone said they had 
never sold the XTRA. When ! men¬ 
tioned ITTs claim that ComputerLand 
franchises are selling the machine the 
person said that individual store 
managers could decide whether to 
carry a given computer, A salesman 
at the third store said that they had 
stocked the XTRA for a few months 
but discontinued it due to poor sales, 

1 still needed information on the 
price and on the availability of hard¬ 
ware and software options, so I called 
the toll-free phone number that ITT 
provides, A very helpful woman de¬ 
scribed the available options but said 
that she "wasn't allowed" to give out 
prices, ITT was running a promotional 
rebate program for the XTRA. and 
each dealership could set its own 
price for the microcomputer in order 
to compete for prizes. She then gave 
me the phone numbers for the stores 
I had already contacted; when 1 ex¬ 
plained my experience with these 
stores, she gave me the phone 
number of ITT's sales representative 
for my area, whom I then called. He 
informed me that he worked for the 
part of the ITT sales force that deals 
with large purchases. Nonetheless, he 
gave me price information and told 
me that he could sell at list price to 
individuals if they couldn't otherwise 
find what they wanted. 


ble with it. And if something goes 
wrong, the built-in diagnostics should 
help pinpoint problems. The docu¬ 
mentation lets even novice computer 
users set up the hardware and get the 
system running smoothly. The XTRA 
should run most of the software avail¬ 
able for the PC, and it is easy to add 
PC-style expansion boards. However, 


you should consider I'TT's relationship 
with ComputerLand and where you 
would go for sales and support. ITT's 
toll-free telephone number ((800) 321- 
7661) for technical Information com¬ 
pensates somewhat for the problem. 
ITT's low price, especially considering 
the discounts I encountered, makes 
the XTRA an attractive value. ■ 


Learn the 
CLanguage 


c 


C LANGUAGE TRAINING SOFTWARE 
IBM PC-DOS 2.0 + 

INTRODUCING C is a C language interpreter and learning guide 
that teaches the fundamentals of C programming. You'll learn pro¬ 
gram structure, syntax, and all about libraries - QUICKLY and 
EASILY Join the C revolution with INTRODUCING C - from 
Computer Innovations. Introductory price S95. 

For further information or to order call 800-922-0169. 




COMPUTER 
INNOVATIONS, INC. 


900 Shrewsbury Ayenuii, Tinton Falls, NJ 07724 ■ [20tJ 542-S920 


*As Fast As You Can Learn BASIC 


Conclusion 

The machine appears to be well made 
and sturdy; I had absolutely no trou- 
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Alloy takes youl’PC 
to the limit 

QICSTOR-PLUS. The ultimate in PC expansion with 
five IBM compatible slots, hard disk storage, and 
streaming tape backup in one neat package. 

Alloy ’s QICSTOR-PLUS meets all your ity of 36 to 128 MBytes. And QICSTOR- 
expansion needs. It’s the ideal upgrade PLUS has file-oriented streaming tape 
for a growing PC or AT system. backup with a formatted capacity of 

QICSTOR-PLUS has five full size over 50 MBytes. Alloy provides file- 

expansion slots which are completely oriented QTIP software with a trans¬ 
compatible with the IBM PC bus and fer rate of 2 MBytes/minute. 

they also support Alloy’s PC-SLAVE/16 QICSTOR-PLUS is available right 

multi-processor, multi-user capability. Its now. So call Alloy today at {617) 
high performance hard disk has a capac- 875-6100. 








An expert 

system with 

_ limited 

potential 

BY 

Bruce D’Ambrosio 


Bruce D’AmBw^ (555 Tlflsa Sf„ 
San Utrenro. CA 94580) Is 
studying for Ais PA.Q in computer 
Kience at the of 

California at Berfefey. 


SOFTWARE REVIEW 


A Knowledge System 


I nsight, an artificial-intelligence (Ai) sys¬ 
tem developed by Level 5 Research for 
IBM PCs and compatibles, lets users 
develop expert systems at reasonable cost. 
Insight is a user-friendly, rule-based, knowl¬ 
edge system, combining If. . .Then rules 
with goal outlining and probabilistic reason¬ 
ing. It needs 128K bytes of RAM (random- 
access read/write memory) and one disk 
drive and it seils for $95. Upon close ex¬ 
amination Insight is limited and lacks many 
facilities required for developing practical 
knowledge-based programs. It might be 
best suited for educational purposes. 

Insight is a member of a growing class of 
programming systems that are rule-based. 
These programming systems include an "in¬ 
ference engine" capable of flexibly intercon¬ 
necting facts the programmer (knowledge 
engineer) provides specific to the problem. 
This frees you from concern about the flow 
of control in the program and lets you con¬ 
centrate on the knowledge necessary to 
solve the problem. Key aspects of such sys¬ 
tems are the facilities for struauring data, 
the flexibility of the rule language the effi¬ 
ciency of the inference engine, and the 
program-development environment (avail¬ 
ability of an editoc debugger, etc,). 

Data Structuring 

AI systems are designed for complex prob¬ 
lems that are not amenable to normal pro¬ 
gramming techniques, and they have 
generally provided highly sophisticated 
facilities for structuring data. Although in¬ 
sight has two basic data types, Boolean and 
numeric neither character data nor the 
simplest structuring of variables into 
records or frames is available. Also, vari¬ 
ables reside in a single global context 
analogous to early compilers in which no 
local variables existed within subroutines. 

Variable names in Insight can have 
embedded spaces: this permits writing 
rules that look very advanced but have an 
underlying simplicity. For example, in In¬ 
sight you can write 


IF the animal has hair 
THEN the animal is a mammal 

This looks less impressive if you know that 
the animal has hair is simply a variable 
name and could just as easily have been 
written the-animal-has-hair. 

This lack of data-structuring capability is 
not important for simple problems in which 
you never need to consider more than one 
of any kind of data. Imagine, however, a 
problem in which you need to consider 
several pieces of data of the same type. For 
example you might need to gather infor¬ 
mation about all of an individual's bank ac¬ 
counts to advise him on banking services. 
Or you might have a diagnostic program 
that needs to gather information about 
several occurrences of failure before reach¬ 
ing a diagnosis. Rule-based systems do exist 
that offer the ability to structure basic data 
into more complex units that can be re¬ 
ferred to independently (EMYCIN, the first 
general-purpose mainframe system de¬ 
signed for expert-system development, has 
such a facility called "contexts.") 

For example, you might gather all the facts 
about a bank account Into a context called 
"bank account." You would then be able to 
write a rule in the form 

IF there is a bank account with 

deposits > $10,000 

AND that same bank account has 

stable months > 6 

THEN .... 

You could achieve the same effect in Insight 
only by laboriously reproducing each rule 
and data item and adding an extra variable 
to record the number of accounts: 

IF number of accounts ^ 1 
AND bank account 1 deposit amount 
> $10,000 

AND bank account 1 stable months >6 
THEN .. . 
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AT A GLANCE 


Name 

Insight 

TVpe 

Knowledge system 

Manufacturer 

Level 5 Research 
4980 South A^1-A 
Melbourne Beach, FL 32951 
(305) 676 5810 

Format 

5y4-inch floppy disk 

Computer 

IBM PC or compatibla DEC Rainbow, 
Victor 9000 

Features 

Rule Gompifer, inference engine, and 
sample knowledge bases 

Documentation 

44'pag8 users guide 

Price 

$95 

Audience 

Those interested in Al technology and 
expert systems 

Comments 

A simple system of limited utility—best as 
an educational tool 


IF number of accounts ^ 2 
AND bank account 2 deposit 
amount > $10,000 
AND bank account 2 stable 
months > 6 
THEN ... 

You have to hope that no one has 
more accounts than you allowed for. 
While you could use this technique 
for simple situations, you're in trou¬ 
ble if you need to nest such constructs 
(for example, if you wish to record a 
series of deposits for each bank 
account). 

Rule Language 

Like the data-structuring facility. In¬ 
sight's rule language is the minimum 
for a rule-based system. Unlike the 
data facility, however, there is no way 
around the limitations. The only oper¬ 
ations available in Insight's rule lan¬ 
guage are testing a Boolean variable's 
truth value, comparison of a numeric 
variable's value to a constant, and 
display of recorded text. Insight pro¬ 
vides no facilities for assigning values 
to numeric variables (other than by 
asking the user), performing even the 
most limited forms of arithmetic com¬ 
putation. or modifying text in any way 
before display (for example, by insert¬ 
ing the user name or the name of the 
current context). 

Perhaps the language's most limit¬ 
ing feature is that it does not provide 
any underlying general-purpose lan¬ 
guage into which the knowledge engi¬ 
neer can escape. It has been esti¬ 
mated that as much as 30 to 50 per¬ 
cent of the knowledge in a typical 
EMYCIN system is not in rules but is 
coded directly in LISP. Personal Con¬ 
sultant. a Texas Instruments knowl¬ 
edge-engineering tool for its Tl PC. 
provides this facility with an escape 
into (QLISP. the underlying language. 
And M.l. a knowledge system from 
Tfeknowledge (Palo Alto. California) for 
the IBM PC. has extended the rule lan¬ 
guage into a complete symbolic-pro¬ 
gramming system, so that any ar¬ 
bitrary knowledge can be incorpo¬ 
rated. Insight has provided neither of 
these alternatives, and this seems to 
be a serious limitation. 


As an example, consider the follow¬ 
ing rule; 

IF liquid assets + equity > 

$ 100,000 

THEN client is wealthy 

Insight has no way to express this rule, 
except for the trivial interpretation 
that liquid assets + equity is a single 
variable. 

Inference Engine 

The inference engine in Insight, like 
that in many rule-based systems, is a 
simple backward-chaining engine. In¬ 
sight also has a structured goal 
mechanism that provides some ex¬ 
plicit measure of control over the run¬ 
ning knowledge program. This facili¬ 
ty lets you specify which problem 
areas in a particular Insight knowl¬ 
edge base interest you. And it allows 
construction of large multifaceted 
knowledge bases. I found this of 
limited utility. 

Other facilities provided by the in¬ 
ference component of some knowl¬ 
edge systems include "why" ques¬ 
tions that display the currently active 
rule, display of text that further 
describes the information requested, 
and (ustifications of conclusions 
reached. Although Insight always dis¬ 
plays the most immediate conclusion 
being sought, it does not provide any 
facility to display the entire rule or any 
way to display the chain of reasoning 
that led it to consider that rule. 

One nice feature is the ability to at¬ 
tach text explanations to variables. 
When a value is requested for a vari¬ 
able. say "liquid assets." you can 
press function key 4 to get an explana¬ 
tion of the term "liquid assets." 

And finally. Insight has an optional 
report that you can produce at the 
end of a consultation and direct to the 
console or the printer; the report 
serves some of the purposes of (usti- 
flcation. However, this report appears 
to be a randomly ordered listing of all 
rules considered and the conclusion 
reached. For one simple problem I 
presented (using the 15 rules for 
determining an animal species). In¬ 
sight produced a five-page justifica¬ 
tion listing. A justification should be 
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REVIEW: INSIGHT 


a more reasoned argument, limited to 
those rules that directly apply to the 
conclusions. This report feature might 
be useful for debugging, but it is not 
of much use as an end-user facility. 

Environment 

The user interacts with insight through 
a menu- and function-key-based inter¬ 
face. This interface is simple, easy to 
use, and seems weli thought out. 
When the system can determine a list 
of options for a variable, it presents 
them, and you can scroll through the 
list with the cursor until you select the 
desired option (shown by highlight¬ 
ing). 

You can use the function keys to 
select options such as restart (start the 
consultation over from the beginning), 
expand (display text explanation of 
this variable if one is available), and 
help (display Insight's internal-help 
text describing what is happening, for¬ 
mat for correct entry, and so on). The 
combination of user-defined expand 
displays, clear internal-help text, and 
menu-based display and input do 
make an insight knowledge system 
easy to use. 

In General 

insight is a compiler-based system, so 
rules, once written, must be pro¬ 
cessed by a rule compiler before the 
Insight inference engine can use 
them. Most of the compiler/inter¬ 
preter arguments apply to rule-based 
languages as well as procedural lan¬ 
guages, so you would exfiect Insight 
to be fast, capable of handling large 
programs, but not as convenient for 
program development, in fact, all 
these expectations are correct. (In¬ 
sight is memory-dependent, but on 
my system the compiler can compile 
rule bases of over 4000 rules. M. 1 can 
hold only about 200 rules, and TI PC 
about 400.) 

Insight has shortcomings if you use 
it for program development. You can¬ 
not obtain displays of the currently ac¬ 
tive rule chains. Since it is the in¬ 
ference engine, not the knowledge 
engineer, that links rules together, 
such a display would be very helpful 
in understanding the relationships 


between rules when building a knowl¬ 
edge base and would help the user 
understand why a rule-based program 
is asking a particular question. Also, 
as is usual with compiler-based sys¬ 
tems, you cannot interrupt a running 
program and inquire about the values 
of program variables (actually, sym¬ 
bolic debuggers for compiled pro¬ 
cedural languages do offer this capa¬ 
bility, but Insight has nothing com¬ 
parable). 

Insight provides no special aids for 
program development. The knowl¬ 
edge engineer must supply his own 
editor for constructing rule bases. 
Once a rule base is built as a text file, 
the PRGEN compiler converts the rule 
base into executable form. The com¬ 
piler has no options, and errors de¬ 
tected during compiling are displayed 
on the console. The error display in¬ 
cludes the text-file line number and 
a short error message. Although these 
error messages don't always point di¬ 
rectly to the problem in the source 
file, it is not too difficult to figure out 
what to change. 

Finally, the Insight users manual (44 
pages plus appendixes) is adequate 
for using the system but leaves many 
areas vague. I would like more infor¬ 
mation on such details as the algo¬ 
rithms used for confidence value 
combination or the internal structure 
of the inference engine. {Editor's note: 
A confidence value is a method of answering 
an insight guestion that is a numeric value 
between an absolute yes ia confidence value 
of 1) and an absolute no [with a value ofO). 
For example, if you were developing an expert 
system for choosing a wine, you could tel! an 
expert system that you liked white wine with 
a confidence value o/0.8.| Such informa¬ 
tion can be important when you are 
attempting to engineer a complex 
knowledge base. 

For building rule-based systems, in¬ 
sight is a product that offers a friendly 
user interface and a rule compiler for 
fast execution of large rule bases. For 
$95, it offers an inexpensive way to 
explore the possibilities of rule-based 
systems. Its data-structuring facilities 
and rule language are so limited, how¬ 
ever, that it is only suitable for a small 
class of problems. ■ 


Save big on the 
world’s largest 
selection of 
computer printers 


With 189 brands and 630 models, 
we make printers otir only business! 

‘ Printerland doesn't raise prices—only 
lowers them. 

• By the time you read this, prices here have 
probably been lowered again! 

* Unlike a mail order house, we provide 
service and helpful solutions* Call us 
with questions! 

PRINTERLAND WILL 
PAY THE SHIPPING 


ABATl LQ:20 

List Price S479 

Oiir Price 

* 391 ®" 

AJV10E:K5055 

Lha Prke S199S 

Our Price 

$142310 

ANADEX dp 6500 
List Price S2995 

Oiir Price 

^ 248 ?^ 

CITIZEN MSPIO 
IMt Prke $499 

Our Price 

' 377 ^° 

C*lTOH 3500 

List Price $1995 

Our Price 

183T ® 

CORONA LASER 
List Price $3395 

Our Prke 

* 2995 ®'’ 

DATASOUTH DS220 

tJ«l Price $1695 Our Price 

* 1587 ®* 

FUJITSU SPS30 

List Price $2950 

Owr Price 

* 2687 ” 

GBT 6600 LASER 
List Price $22500 

$ 

Our Price 

19995 ®® 

GENERAL OPTICS 

H28 LASER $ 

List Prict si2500 Oiir Price 

11650 ®® 

KONICA LP3010 LASER 

List Price $3995 Our Price 

$378710 

OKIDATA 2410 

List Price $2395 

Our Price 

$ 19721 ® 

QUANTEX 7065 

List Price $1995 

Our Prke 

* 1784 ” 

QUME 11/90 

List Price $2695 

Our Prke 

* 2493 ” 

SILVER REED 400 

List Price $399 

Our Price 

* 285 ®* 

TEXAS INSTRUMENTS 865 
List Price $1299 Our Price 

$111110 

TOSHIBA 1350 

IM Price $1895 

Our Price 

* 1089 ®® 


If for uny reasoi] you are dissatislled with ytmr 
new printer from Pruiterbnd, you may return it 
within one week for a full refund. 

PrbilctUdd iivdcotuiA pi(ynKit(9 ii cask or ccatifitd checks-v 
•ersOMi checks please. MafterCard lod Vba pBTchawa acccpicd 
wkb sll^ aiUltiMa] tee. Add 7% sales im hr gntera ■ miofAt. 
rtinteskiiid will guamitH ymrahipnicnl the di^ yoarordef 
h irmvcd. 

Prices subject to change without r>otice 

TO ORDER NOW CALL TOLL FREE 

1 - 800 - 255-9888 

In Illinois call (312) 255^888 

5834 Uempster St*. Morton Grove^ IL 60053 
1740 Algonquin Rd., Arlington Heights, IL 60005 
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REVIEW FEEDBACK 


More on MultiMate 


C J Puotinen did not stress enough 
MukiMate's problems with repagination 
and virtual paging m Ijeading Edge and 
MultiMate" [November 1984. page 287). 
The product is a nightmare for anyone 
who writes more than one-page docu¬ 
ments, MultiMate was geared toward a 
secretarial staff, but it's being recom¬ 
mended by salespeople as a Wang clone. 
There is no comparison: Wang's dedicated 
word processor works without a hitch, and 
professional writers can use it comfortably 
for composition. 

MultiMate is so unreliable that you 
shouldn't trust it for important documents. 
It is also unbearably slow for final editing 
when you are switching between pages. 

MultiMate works so poorly that I'm 
reluctant to spend money on a replace¬ 
ment in case that doesn't work either. Suf¬ 
fice it to say, I've learned to take the time 
to make backup copies so I can recover 
the parts of text I lose when repagination 
doesn't work. And Ms. Puotinen doesn't 
even mention how inconvenient it is to 
make a backup copy or the time it takes 
to proofread documents for MukiMate's 
errors. Before switching to a T^ndy 2000 
and MultiMate I used Microsoft W^rd and 
an IBM PC; ] have regretted my switch 
since I made it. 

Maureen Fleming 
Stamford. CT 

Spjrit 80 


I consider BYTE to be among the best 
computer magazines published today. 
However one problem undermines your 
good editorial and journaltstic intentions: 
your reviews, and those of other maga¬ 
zines, are simply not to be trusted. 

1 have a Mannesmann T^iiy Spirit 80 
printer and I have just finished reading 
Mark Welch's review (November 1984. 
page 33 5), Mr. Welch makes much of 
paper jamming but fails to point out two 
vital characteristics of the machine that 
prospective buyers need to know about. 

First, the Spirit offers only elite type. 
Also, only its right tractor slides: the left 
one is fixed. Should you wish to run labels, 
you cannot run them in the center but 


only at the left margin. For a word pro¬ 
cessor that normally starts text in column 
nine, the left margin default must be ad¬ 
justed to zero. 

Shel Kagan 
Bristol, RI 

The Tandy 2000 


I read with pleasure the articles in BYTE 
concerning Tandy's computer products— 
particularly the review 'The T^ndy Mode! 
2000" by Mark S. lennings (December 
1984. page 239). As an alternative to the 
IBM PC or PC XT the T^ndy 2000 is a truly 
exceptional machine. I would like to make 
some comments about Mr. jennings's fine 
review. 

Mr. lennings does not adequately ex¬ 
plain the speed advantage of the 80186 
microprocessor. Simply stating that it has 
a higher clock rate is not enough—the 
80186 was completely re-engineered and 
the microcode was overhauled. An 80186 
running at 4.77 MHz [standard IBM speed) 
is almost twice as fast as the 8088. By 
almost doubling the clock rate from 4.77 
to 8.0 MHz. the T^ndy 2000 can operate 
as much as four times faster than the IBM 
PC: some operations are even faster, [n ad¬ 
dition. the 2000 is not hampered by 
transferring data from the processor to 
memory over an 8-bit data bus—it has a 
true 16'bit data bus, 

I must take exception to the claim that 
the Model 2000 does not achieve overall 
increased performance. I agree that the 
greatest improvement is achieved when 
running a processor-intensive application: 
however, the corollary is not necessarily 
true. Disk-based applications run faster for 
two reasons: ability to use the 16'bit data 
path and a much faster disk drive than the 
Tbac drives used in the IBM PC. Mr, 
lennings states that there is no significant 
difference in disk I/O (inputbutput) speed, 
yet the published benchmark times in¬ 
dicate approximately a 50 percent im¬ 
provement. 

Mr, Jennings was not nearly critical 
enough concerning Tandy's manipulations 
of the basic input/output system (BIOS) for 
this machine. Fortunately, since his article 
was written. Tandy has released MS-DOS 
version 02Jl.xx. which fixes many of 


these problems. Software that depends on 
the features normally available on the IBM 
PC now worb correctly. 

Several times. Mr. lennings alludes to 
having to perform a two-step operation for 
formatting and copying a disk; Disk Copy 
on the IBM PC does both. He must have 
missed the COMPDUPE utility, which not 
only does both but also performs a verify 
and a disk byte-for-byte comparison. 

Mr. Jennings correctly identifies an area 
that has pained us all: Color update on 
the monitor was terribly slow. The BIOS 
'error" that caused this has been cor¬ 
rected with the new release of MS-DOS 
Also. Mr. lennings is not entirely correct 
in saying that you cannot generate text in 
the color-graphics mode, if you are mix¬ 
ing text and graphics, this is true. If you 
want only color text, you can program the 
monochrome attribute ports (beginning 
with 0198 hexadecimal) to provide full- 
color attributes for your application at 
black-and-white speed. You can use this 
technique within BASIC by setting the 
screen into the black-andAvhite text mode 
with a SCREEN 0,0,0 statement and using 
Out to set the port values. 

I find that the Format command does 
not have extra options: in fact, several op¬ 
tions available on the IBM PC are missing. 
Specifically the options for formatting a 
single-sided disk, formatting with eight 
sectors, and allocating system file space 
are not available. While the first two op¬ 
tions are not really meaningful with the 
96-tpi (tracb per inch) drives, the latter op¬ 
tion Is a loss. You cannot build a distribu¬ 
tion disk with the space allocated for 
system files. 

On the issue of software compatibility 
I find that many generic MS-DOS pro¬ 
grams will run with no changes. Unfor¬ 
tunately. most IBM PC programs go direct¬ 
ly to the hardware or ROM (read-only 
memory) firmware to bypass the system's 
slow speed. This is particularly true in 
most BASIC applications and I find these 
most incompatible with the MS-DOS 
machines. 

Mr, lennings alludes to the generic 
nature of the software available through 
Tandy's Express Order Software. This is in¬ 
correct: Each package available through 

(OTHtiHud) 
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Here’s The Sawy-est True Dual Trace 10 MHz 
Digital Storage Scope You Ever Saw 
... At The Saving-est Price. Only $595. 



The Handy New LogicScope™ 136 


True Dual Trace *10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 
8.0(L)x4.5(D)xl.75 (H) Inches *1.25 Pounds • 9 Volt Battery/AC Operation 


Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru¬ 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes .,. 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 

■ The pocket-sized Lo^cScope 136 is made possible by a 
patented breakthrough in display technology. The conven¬ 
tional CRT has been replaced by a unique array of 400 LED*s 
that permits simultaneous display of two digital waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
50-100 bit waveforms. These can be recalled, logically com* 
pared < AND, OR* EXCLUSIVE OR) to other input waveforms, 
or output to an external device via an I/O port. This I/O port 
will also accept future add-on 136 Modules. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshooting 
or repairing digital systems. Made in U.S.A. 

Inquiry 303 


Consider its Engineering Si Field Service Applications: 

■ On microprocessor-based systems, check the timing rela¬ 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi¬ 
cal comparison of non-repetitive waveforms to known refer¬ 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conven¬ 
ient to take on every service call. The 136 provides much more 
information for trouble shooting a digital system or peripheral 
than a logic probe or digital counter without having to lug an 
oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 

POCCEk kcChnouKEV. me 

7320 Parkway Drive, Hanover, MD 21076 D.S.A. 
301-796-3300 TELEX 908207 

Division of Renaissance Technology Corp. 
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REVIEW FEEDBACK 


this service Is completely compatible with 
the 2000 and generally will not work with 
any other IBM-type machine. Most have 
been fine-tuned to make use of the 2000's 
superior capabilities and are hardware- 
specific. 

Mr, lennings comments that the 2000 
must be able to read IBM disks to run the 
software. The 2000 can read any IBM- 
format disk, either single- or double-sided 
and either eight or nine sectors per track. 
Many of the software packages 1 have 
received are generic IBM PC/Model 2000 
and come on single-sided disb compati¬ 
ble with PC-DOS 1,X or 2,X, Because of 
the narrow disk head required for 96 tpi, 
the 2000 cannot write understandable 
data to an IBM PC disk unless it has just 
been formatted, 

lOHN B. hahrell in 
Washington, DC 

In regard to the 2000^s processor, my ar¬ 
ticle menik>ns that the 80186 has a t6-bit 
data bus and that it has a number of 
functions on the chip rather than in 
separate chips as does the IBM PCs 
8088.1 dont know about any overhauls 
of microcode. In any case. I have run a 
large number of proems on both ma¬ 
chines and have yet to see any program 
perform more than three times faster on 
the 2000. 

The lead to the arbde dearly states 
that the 2000 has better overall perfor¬ 
mance than the IBM PC. I correctly state 
that increase in performance depend on 
die program. Programs that are pro¬ 
cessor-intensive will show the most 
improvement 

overstate arry disk-access speed 
advantage that the 2000 might have over 
the IBM PC. The Disk Access in BASIC 
benchmark Is a poor benchmark to com¬ 


pare pure disk-access speed because a 
signihcant amount of time is spent by 
BASIC interpreting the code Please note 
that the 2000 is actually 41 percent 
slower than the IBM PC in the 40K File 
Copy benchmark: this benchmark is a 
better m^sure of how quickly the com¬ 
puter can simply read and write to disk. 
It might be true that the 2000 is faster 
in seeking random data on disk: I don*t 
know because / haven't seen any bench¬ 
marks. in any case, the average 2000 user 
is unlikely to notice improved disk per¬ 
formance over an IBM PC: my overall im¬ 
pression Is that maybe it is a tad slower 

By the way. to my knowledge no IBM 
PC has come from the factory with Teac 
drives, although they are commonly fit¬ 
ted in the aftermarket. Tendon seems to 
be the most common IBM PC drive. 

You are entirely correct about the 
COMPDUPE command. I knew about this 
command, but the benchmarks had been 
previously run by a BYTE staffer who did 
not know about it This is the reason for 
the reference to separate commands at 
the bottom of the benchmark com¬ 
parisons. 

I think it is sUll correct to state that the 
2000 cannot generate high-speed text in 
the color-graphics mode. The key point 
is that if you have a pjogram that mixes 
color graphics and text on the same 
screen, you should be prepared for very 
slow text display 

It would have been more accurate if t 
had said that the Format command has 
different options rather than extra op¬ 
tions. it does have one extra ophon (for 
setting skew and interleave factorsl and 
it is missing several others. I agree that 
Tkndy should have included the options 
for d/^erer7t disk formats. 

When I stated that most of the pro¬ 


grams available from the Express Order 
System were generic MS-DOS, I meant 
that most of them were fairly standard 
MS-DOS programs that the vendor could 
easily port over to the 2000. I did not 
mean to imply that they were somehow 
incompatible with the 2000. As to the 
comment that Express Order software 
will not work on an IBM-type machine. 
I think that this is ustra//y due to copy- 
protection schemes and die fact that the 
80-track 2000 disks can't be read by a 
standard IBM PC None of the Express 
Order System programs that I have seen 
running seem to have any spedal fine- 
tuning. 

Your clarification of the 2000's capabiP 
ides to read and write IBM PC disks 
matches my understanding. However, / 
think that the article is fairiy dear already 
in this regard. 

-Mark S. Jennings 
D urham, NC 

MacFORTH and the Sieve 


1 wish to submit a correction to The First 
Look at FORTH on the Mac" by Gregg 
Williams (December 1984, page A115) Jn 
table I you list the time for the Sieve of 
Eratosthenes in MacFORTH at 36.2 sec¬ 
onds, The FORTH text in listing 1 at left 
is from block 7 of FORTH blocks includ¬ 
ed with MacFORTH 1.1 Tf you load it, you’ll 
find that it runs 10 iterations of the Sieve 
in 20 seconds, 

I assume the times listed in table 1 are 
for one iteration with an array size of 8199, 
David R. McDonald 
Pittsburgh. PA 

The Sieve program you sent does in fact 
run in 20 seconds. But you miss the point 
of a benchmark: to run the same code 
(as closely as possible) under different 
circumstances. If you had typed in the 
benchmark referenced in my artide. your 
results would be dose to mine I retimed 
the benchmark and got times of 36.4 and 
37.0. I hope this explains the difference 
you found. 

-Gregg Williams 
Senior Technical Editor 


Listing I: Alternative Sieve benchmark for MacFORTH. 

8192 constant size create flags size allot 

: primes flags size 01 fill ( empty array ) 

0 { prime counter) size 0 {range ) 
do flags i+ c@ 

if 3 14* i+ dup 6+ size < ( avoid known nonprimes) 
do 0 id dup (flick mod prime flags) 
loop 

then drop 1+ ( another prime ) 
then 
loop 

,," primes 

: lOtimes 1 sysbeep 10 0 do primes loop 1 sysbeep; 


REVIEW FEEDBACK « a calunm of readers I 
tors. We \aelcome responses that support or I 
ekallen^e BYTE revlws. Sewrf letters to * 

Feedback. BYTE PubliuiUons. POB 372. ; 

Hflffijock. NH 03449. Name anif oiiclress must I 
be on alt iefto * 
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Gould... Innovation and Quality in Hard Copy Color Graphics 


You need a plotter 
thaf^ compatible wHIi 
your hardware^ software 
and, especially, you. 


More and more companies are discovering that color 
graphics help them communicate faster and more 
persuasively. 

When you make this discovery, you’ll want a Color- 
writer™ pen plotter from Gould. Because Colorwriters 
are easy to use, and can meet all of your business 
and technical graphic needs. They’ll work with vir¬ 
tually any computer and the most popular software 
packages available. 

Whether you want simple bar charts or complicated 
CAD/CAM drawings in 8 V 2 " x 11" or 11" x 17" formats. 


we’ve gotaplotterto suit yourneeds and yourbudget. 
Plus, we've got a unique automatic chart advance 
option for volume graphics applications. 

When you buy a Gould Colorwriter plotter you’re 
getting 45 years of proven experience in hard copy 
graphics technology. That’s why you also get one of 
the best warranties in the business. 

Ffor more information and the name of the Colorwriter 
dealer nearest you, call toll free 800-447-47D0, 
operator 99. Or write Gould I nc,, Recording Systems 
Division, 3631 Perkins Ave., Cleveland, Ohio 44114. 



Gould 
Colorwriter. 

The compatible 
plotters. 


■> GOULD 

Inquiry 172 Electronics 



This is the 
on^ place you’ll 
find Optically- 
Isolated Analog 
Modules. 



Optically isolated analog input or output modules available from Opto 22 . 

Five years ago we introduced the industry standard optically isolated digi¬ 
tal I/O modules. The optically isolated analog I/O modules are now ready. 

Our engineers have combined signal conditioning A/D or D/A conversion 
and optical isolation in a single module at prices you have been wailing for, and 
they've designed a module for every application: ■ Thermocouple input mod¬ 
ules (Type J S K) ■ Voltage input and output modules ■ Current input and 
output modules ■ Temperature sensing module with ICTD probe 

All modules plug into four position or sixteen position racks with an on¬ 
board microcomputer that communicates to your host computer via a simple 
twisted pair 

Optically isolated analog modules —the new industry standard. 


15461 Springdale Street • Huntington Beach • CA • (714)891-5861 *(800) 854-8851 


InquEry 2S9 for Dealers, Inquiry 290 for End Users 






RENOVATION AT CHAOS MANOR created a surprise: a 
trench full of rainwater in front of Jerry Poumelle s front door 
But- as Jerry points out, this obstacle didn't seem to slow 
down the flow of new products, 

John Markoff and Phillip Robinson also write about a flood 
of new products from their Palo Alto perspective in BYTE 
West Coast. 

In BYTE U.K., Dick Fountain describes l.DE.A.S (Inference 
Driven Evolutionary Applications Software), a database 
generator that employs Ai frame theory. 

Bill Raike reports on activities at the International Con¬ 
ference on Fifth Generation Computer Systems and other 
happenings in BYTE Japan. 

This month, Steve Ciarcia again answers readers' ques¬ 
tions in Circuit Cellar Feedback. 

Computing at Chaos Manor: Over the Moat 

by ]€rry Poumelle .. .... .. 355 

Chaos Manor Mail 

conducted by Jerry Poumelle .373 

BYTE West Coast; 

Lasers, Oftice Publishing, and More 

by John Marhff and Pkillip Robinson ..379 

BYTE UK.: New Daiabase Ideas 

by DJde RpiintaiH ., ....... . . . 389 

BYTE Haran: The Fifth Generation in Japan 

by William M. Raik .....401 

Orcuit Cellar Feedback 

conducted by Steve Ciarcia . *. ....408 











































TIIK l>RO(;Ri\i>IMERS SHOP 


helps compare, evaluate, find products. Straight answers for serious programmers. 


Free Literature - Compare Products 

Evaluate products Cornpare campeiitors Learn about new aJlernativBS Ojw free 
brings inlormaiion on just about any programming need Ask tor any "Paekwr or 
Addon Packet □ ADA. ModuLa □ Ar OBASlC □"C" DCOBOL D Edrtars 
□ FORTH GFORTRAN □ PASCAL DUNIX/PCor nDabLiggers. Linkers, etc 


CLANGUAGE 


RECENT DtSCOVERtES 


FASTER C - Lattice users eliminate Link 
step Normal 27 seconds. Faster C 
in 13 secs MSDOS $95 


SERVICES 

* PfQgnfnmtr'i Rilirnl Lilt • Dialir'i Inquire 

* Coitifire ProdWtS ' Htwiltnir 

* Hitplindihilliiher * RoihOrdef 

* Eviluiitiaii Literature free * OvefTDO products 

* ftULLmHBOARQ-7PII1ti7AM|1M2MO« 


ARTIFICIAL INTELLIGENCE 


EXSYS - Expert System buildmg 
tool. Full RAM, Probability»Wtiy, 
Intriguing, serious. PCDOS $275 

GC LISP - “COMMON LISP". Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS $475 

IQ LISP - MACLISP & INTERLISP. 

Full RAM. Liked. PCDOS $155 

TLC LISP *TISP-maGhine"-like. 
all RAM, classes, turtle graphics 
8087. CP/M-86. MSDOS $235 

TLC LOGO-fast, dasses. CPM $ 95 

PROLOG-86 - Learn fast. Stan¬ 
dard, tutorials, samples of Natural 
Language, Exp. Sys. MSDOS $125 

Expert System front-ends for 
PROLOG: APES ($275), ES/P 
($1895) 

Other solid alternatives include: 
MuLISP-86 ($189). WALTZ LISP for 
CPM ($159). MicroPROLOG ($275) 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfigurable. macro 
programs, powerful, PCDOS $195 

VEDIT -well liked, macros, buffers. 
CPM-80-a6, MSDOS, PCDOS $119 


MACINTOSH 


We evaluate, carry every available 
programmers product. Ask. 


INSTANT C-Interactive develop¬ 
ment- Edit, Source Debug, run. 

Edit to Run-3 Secs. MSDOS $ 496 

"INTRODUCING C" - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics. PCDOS $ 95 

MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R, 
toolkit. .OBJ, DisASM MAC $ 295 

CROSS COMPILERS by Lattice, 

CL VAX to 8086. VMS $3000 


C LIBRARIES 


COMMUNICATIONS by Green leaf 
(S149) or Software Horizons ($139) 
includes Modem7. interrupts, etc. 
Source, Ask for Greenleaf demo. 

C SHARP Realtime Toolkit - well 
supported, thorough, portable, ob¬ 
jects, state sys. Source MANY $ 600 

PORTABLE C^LIB: Same calls for 
ISM. He. CP/M, C64. more. Screen, 
I/O, Graphic, more. $ 125 

ROMPack-special $Main ,EXE edi¬ 
tor. source, tech support, 8086. $185 


DEBUGGERS 


PERISCOPE DEBUGGER - load 
after "bombs", symbolic. "Reset box". 
2 Screen, own 16K. PCDOS $ 285 

SOURCE PROBE by Atron for 
Lattice. MS C. Pascal. Windows 
single step, 2 screen, log file. $395 


FORTRANLANGUAGE 


RM/FORTRAN - Full ’77, big arrays. 
8087, debugging, xref, MSDOS $525 

DR/Fot1ran-77 - full ANSI 77,8087. 
overlay, full RAM, big arrays, com¬ 
plex NUMS.. CPM86, MSDOS $249 

Ask about Microsoft. Supersoft, 
others. 


OTHERLANGUAGES 


ASSEM BLER - ask about Microsoft 
M ASM-86 ($125) improvements or 
its new competitors. 

“BASICACOMPILER": Better BASIC 
all RAM, modules, structure, $185 

HS/FORTH - 79 & ^83 Standards, full 
RAM, ASM. BIOS, interrupts, graph, 
multi-task, optimizer MSDOS $250 

M8P COBOL has screen control, strong 
doc. 74 interm..fast. MSDOS $680 


SUPPORTPRODUCTS 


BASIC DEVELOPMENT SYSTEM- 
(BDS) for BASICA; Adds Renum, 
crossref. compress. PCDOS $115 

PL INK-86 for Overlays, most lang.. 
segment control. MSDOS $325 

ProY AM Communications Package - 
All a programmer’d want. TTY. VT 
100.3101. MODEM7. BBS. Remote, 
macros, windows MSDOS $139 

SCIL - Source Librarian to manage 
Versions, Doc, Minimize disk 
space, confusion. MSDOS $335 


“SLANGUAGE 1 

OUR 

PRICE 

MSDOS CSS^SOer. reliable 

call 

Instant C-Inter last, full 

495 

Lattice 2 1 - improved 

call 

Microsoft C 2 x 

329 

Williams, debugger, last 

calf 

C Systems & debugger 

175 

CPM80 Ecosott C-now solid.! full 225 

BOS C-SQlkl value 

125 

MACINTOSH Softworks 

365 

Megamax-{}b|ecL lull 

295 

Consulair s MAC C 

295 

Compare, evaluate, consider other Cs 


BASIC 


RUhi$ ON 


ActrveTrace-beiJug 
BASCOM^afi-Mi;roS0n 
BASIC Oev't System 
Better8ASIC'640K 
Ce- 86 -DBI 
Prol BAS 10 Compiler 
Databursi ■ screens 
SCREEN SCULPTOR 


86.60 
8066 2n 

PCDOS 115 
PCDOS 185 
CPM 86 ^19 
PCDOS m 
MSDOS 215 
PCOOS 115 


A^k ioul ISAM, other addons tor BASIC 


SERVICE 


ALL PHDDUCTS - We carry 700 products 
for MSDOS. CPM 86 , CPM 80, Mac- 
Intosb and key products tor other 
micros 


EDITORS Programming 


OUR 

RUNS ON PRICE 
SRI EF' Into itive,! lex ible PCDOS 1 95 
C Screen #ifb source 86/80 75 

Epsilon - like EMACS PCDOS ISS 
FINAL WOHD-for manuals 86.80 215 
MfNCE-like EMACS PC.^O 149 
PMATt-pwerlul 8086 IBS 

VEDIT-lull, liked 86.80 m 


UNIX PC 


COHERENT kxT users PCkM 475 

COHERENT-NCI-RealtFme PCiike call 

XENIX-plus C to MSDOS PC 1275 

Ask aboiA rurr-times, appkca&ons, DOS compaiibiL 
ity, other altematives UNIXisatTadiemarkofBellljte 


LANGUAGE LIBRARIES 


GRAPHICS GrapniC-soiiroeinC MSDOS 

6RAPHMATIC-3D FTN.PAS PCDOS 

KALO-fst.M-alllaiig^ PCDOS IAS 

RUMGNT BTrine-iilllini] MSDOS 21S 

ClrkleK + source, no royaJ 86^80 375 

CTree-source, rio royal ALL 375 

dBC ISAM try Lattice 8086 235 

dBl/fSTA^-NehNOrk” Structure MSDOS 46S 

PHACT up order UNIX . Kldons MSDOS 225 

OMR:ClJtilliyEssernal MSDOS 139 

GnenleafTWt MSDOS 149 

CSbarpReaLTlme MSDOS 600 

PORTA6L£C!oPC,Mac,1l Many 125 

SOFT Horizons ■ Biocks I PCDOS 139 

SCREEN: CURSES by Unice PCDOS 125 

CView ■ input. vakdatG PCDOS 195 

MelaWlNOOW-icons, dip PCDOS 09 

PANEL - many lang. term MSOOS 265 

ProScrGeii - windows, source pCuOS 415 

Windows tor C MSDOS 175 


Call fora catalog, literature, and solid value 

800 - 421-8006 

THE PROGRAMMER’S SHOP" 

IPB-BRocManil Slrsei. Nanawt. MA 02338 
Visa Mass 8004421)070 or ei7.g2«-753t MasterCard asir 


FORTRAN 


MSFORTRAN-Se-lmpr 
DR Fortrar-86-IUir7? 
PtlyFORTRAN-XRELXtraCl 


OUR 

RUNS ON PRICE 
MSDOS S 239 
8086 249 
PCDOS 166 


OTHER PRODUCTS 


Assembler & Tools ^ ORI 8086 

Atron Debugger lor Lattice PCOOS 

cf ngitsb - dtose to G MSOOS 

C Helper DIF, joreL more 86 ' 8 Q 

CODESMITH-BB-debug PCOOS 

MacASM-iul, last, IDOIS MAC 

MBPCObol- 86 -last 8086 

METAWINDOW - graph, fonts, dip PCDOS 
Micra:SubMATH-FOfiTRANfull B&'BO 
MicrdSd(rMASM-B 6 MSDOS 

MSODeduggsf PCDOS 

Mutblink-Mijltilasking PCDOS 

PC.fOBTH 4 -wejlliked MSOOS 

PFIX- 8 B Debugger MSDOS 

PL1-86 8086 

PdlyiibFarian ■ thorough MSDOS 

PdIvMAKE PCOOS 

PROFILER-flexible MSOOS 

Prdog' 86 -Leam, Ejqjefiment MSOOS 

SLK.'T - Copy Protection PCOOS 

SYMD debugger-symbols PCOOS 

TRACEaedebuggerASM MSOOS 


159 

395 

750 

135 

139 

.115 

680 

135 

250 

125 

119 

265 

219 

169 

495 

95 

95 

125 

125 

145 

119 

115 


Mete All pnces su bject to change wethout notice 
Mention mis ad Some prices are specials 
Ask a bout COO and POe. Alf formats available 
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COMPUTING 
AT CH AOS M AN OR 


Over tfie Moat 


Golem Crashes 
The Name Game 
Copy-Protection Blues 
The Elusive SI 
Network Confusion 
Great Software Purge 
CP/M Bargains 

BY Jerry Pournelle 


jerry PourrieUe holds a doctorate in 
psychology and is a science-fiction 
writer who also earns & comfortable 
living writing about computers 
present and future. 


I t’s Christmastime at Chaos Manor, but 
you’d hardly notice it: there’s a moat 
around my house. The City of Los 
Angeles has (finally!) come through with the 
building permit that lets us add a music 
room where the grapefruit tree used to be 
and a new library/office/workshop suite up¬ 
stairs. The architects and contractors lost no 
time in breaking ground. My front door now 
opens on a four-foot trench. Of course, no 
sooner was the trench dug than we had the 
worst rainstorm in four years. 

Amazingly, the mailman and other 
delivery people have braved the moat 
monsters, so there’s plenty to write about. 

Once More into the Breach 

One of the first people to find his way 
across the moat was someone from Federal 
Express: three enormous boxes from Com- 
puPro—and on a Saturday yet. 

It seems 1 had an interesting failure. Com- 
puPro has had a small number of hard-disk 
drives crash. It was rare, and fixable by 
reformatting; but it annoyed Dr. Godbout 
because his people couldn't make it hap¬ 
pen in the engineering labs. 

Then it happened to me. i d backed up all 
the files—I’m very paranoid about that sort 
of thing—so all I really needed to do was 
reformat, but 1 thought I’d call CompuPro 
first, since 1 had a couple of other things 
to talk about. 1 described my symptoms and 
lamented that I'd have to reformat. 

"Don't touch it!" Bill Godbout com¬ 
manded. 

"Eh?" 

"Ws’ve been trying to get that bug to bite 
something we have a complete history of. 
Box up the whole system, disk drives, com¬ 
puter. the whole works, and ship it up. Don't 
even turn it on again." 

’'Well, okay—=•' 

’Til swap you a new—well, nearly new— 
system." 

That was an offer I couldn’t refuse, so up 
it went, and on Saturday, a week before 
Christmas, there arrived a new System 


8/16—with some differences. 

My old CompuPro System 8/16, the 
Golem, had Qume CT-S 8-inch floppy disks, 

I may be one of the last people in the world 
to use 8-inch floppies, but 1 prefer them; 
they're noisy, but they're far more reliable 
than 5W-inch, and each floppy holds 1.1 
megabytes, enough for a whole novel. My 
Qumes worked fine, and I'd just taken them 
out to Xerox for routine servicing—some¬ 
thing I recommend you do every couple of 
years. For $60 (the minimum charge) they'll 
check the alignment, clean everything, and 
give you a complete refxjrt on any pending 
problems. Anyway, my disks had just re¬ 
turned when the CompuPro boxes arrived, 

Qume no longer makes the DT-8 drives, 
CompuPro now sends half-height Mitsubishi 
double-sided double-density drives. They're 
just a little slower—4-millisecond (ms) step¬ 
ping rate rather than the 3-ms rate of the 
Qumes—and you notice the difference, par¬ 
ticularly when doing a Copy or Format 
operation. On the other hand, their major 
purpose is safety and backup, since the 45- 
megabyte hard disk is the major storage 
system for the 8/16. 

The new Mitsubishi 8-inch floppies are in¬ 
credibly quiet, CompuPro is using new and 
different fans, too: the result is that the new 
System 8/16, even with hard disk, makes less 
noise than Zeke II. the CompuPro Z80 
(Qume 8-inch floppies, no hard disk) that 
I'm writing this on. 

There were a couple of other surprises: 
instead of the three half-megabyte M-Drive/ 
H RAM (random-access read/write memory) 
boards i used to have, there is now a single 
2-megabyte RAM-disk board—and instead 
of two 514-inch disk drives, there's one 
5ki-inch and one cartridge-tape backup. The 
cartridge will back up an incredible pile of 
files in a short time. If that seems vague, it’s 
because I haven't read the specs: we sim¬ 
ply turned it on and let fly, and as I write 
this it's backing up the main system track 
for my hard disk; the operation took about 

{continued) 
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four minutes to store 2.1 megabytes 
of commands and data, a full 191 flies. 

Before I got the hard disk. 1 didn't 
think I needed one; now 1 can't imag¬ 
ine how 1 got along without it. I 
suspect the same will be true of the 
tape backup unit. 

The new system came with yet an¬ 
other revision of the CP/M 8/16 BIOS 
(basic input/output system) software, 
which gets more sophisticated all the 
time. I guarantee you there will be at 
least one more change before you 
read this: just at the moment, if you 
try to get a "DIR L:" of the tape back¬ 
up cartridge, the machine locks up so 
thoroughly that not even Reset will 
save it: we had to turn it off and back 
on again. TfiaVs going to be fixed. 
WRITE, the text editor 1 use, can auto¬ 
matically recover any text still in mem¬ 
ory or on the RAM disk: but nothing 
unsaved will survive power-down. 

Understand, there is software for 
getting the tape's directory: and 1 
don't expect it to take them long to 
come up with a way to recover from 
"DIR L;".. . 

Names. Names, Names 

CompuPro has a problem: every now 
and again someone looks up the com¬ 
pany's financial rating and mistaken¬ 
ly finds the entry for CompuCorp. 
CompuCorp is almost out of business 
and didn't do very well in the last year 
it got rated. CompuPro has actually 
lost sales because of this. The tele¬ 
phone receptionist is also getting 
weary of calls for "Com pu Poo." 

Thus began the great name hunt. 
CompuPro engaged consultants and 
did market research. Eventually they 
selected a name and kept it secret 
until they completed all the legal work 
to protect the trademark. 

"It used to be. " Bill Godbout said, 
"that you'd consult soothsayers and 
examine chicken entrails before 
undertaking something new like get¬ 
ting married or changing the com¬ 
pany name." 

"You're doing both— 

"Yes. and now you consult lawyers. 
They told me I'd be crazy to marry 
this year. Something about taxes. 
Next year. They've also approved tell- 
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ing you the new name. CompuPro is 
now Viasyn.” 

"Viasyn?" I asked. I didn't say It 
sounded like a medicine '‘Why?" 

"Everyone can spell it. You studied 
Latin. Via for way, syn for synthe¬ 
sis. . 

CompuPro began as CompuKit 
back in the days when kit sales were 
usual in the micro business. (Ezekial. 
my first friend who happened to be 
a Z80. began life as Cromemco kits.) 
When Godbout began to sell assem¬ 
bled and tested gear, the company 
name was changed to reflect that. 

"Why not Godbout Computers?” 1 
asked. 

"Market research says some cus¬ 
tomers think it's blasphemous." 

“It's your name— 

"Yeah, I know. Anyway, it’s Viasyn." 

Oh, well. 1 suppose I’ll get used to it. 

Meanwhile. 1 suppose I must have 
collected, over the years, about a 
dozen letters complaining about my 
practice of naming my machines. 
Some readers are mildly annoyed, 
particularly if they tuned in late and 
can’t figure out which machine I'm 
writing about—a legitimate complaint, 
and I’ll try to do better in future. 

Others are actually furious. One 
poison-pen letter—unsigned, of 
course—invited me to do obscene 
things with Adeline and dared me to 
print the letter. 

My new 8/! 6 hasn’t told me its name 
yet. 1 expect I’ll learn pretty soon. 

Who Cares? 

Suddenly everyone is talking about 
Framework vs. Symphony: which is 
better? It's the great software face-off, 
and every magazine I pick up has an 
article on the subject. The Ashton-Thte 
and Lotus PR people must have been 
working overtime to gin up all this 
interest. 

As for me, 1 couldn't care less. I’m 
not likely to use either one. Or see 
below: if 1 do. I’m illegal. 

The Copy-Protection Plague 

Both Symphony and Framework are 
copy-protected. I’m not about to en¬ 
trust anything vital to a copy-pro- 

[continued] 
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tected program, since, if I do, sure as 
anything the master disk will get 
lunched just after 5:00 pm. on the Fri¬ 
day prior to April 15th. 

I'm not familiar with Symphony's 
scheme: for some reason, I don t at 
the moment have a copy. 1 do have 
Ashton%te's new programs: Frame¬ 
work and dBASE 111. They both use 
the Prolok copy-protection system. 
The company that provides it is the 
Vault Corporation, which is owned in 
part by Ashton-T^te, 

The dBASE ill documents come 
with an errata sheet that tells you: 
'You have been provided with two 
original system diskettes in your 
dBASE ill package. Your SYSTEM 
diskette and its backup are not iden¬ 
tical to each other. Each diskette has 
a unique identity just like a human 
fingerprint. Therefore, a backup copy 
from one orimal diskette will not boot 
up a copy you make of the other origiml 
SYSTEM diskette. 

‘When you boot up your system, be 
sure that you are using the same 
original diskette from which you made 
your backup copy." 

There's also a warning: '"Never use 
the DISKCOPY command to copy the 
dBASE III files to the new diskettes: 
use the COPY command instead Use 
of DISKCOPY will result in permanent 
damage to your master diskette." 

It does. too. You are urged by 
Ashton-T^te to make a ' backup'^ copy 
of your dBASE Ill s^^tem disk: you can 
then use the "backup" for everything, 
except that when you start up dBASE 
111 you have to have the original sys¬ 
tem disk in Drive B until the program 
is satisfied. If you use Diskcopy to 
copy the original system disk, then 
when you try to invoke the program 
your efforts are met with the message 
"unauthorized copy' and failure- 
even though you're using the original 
system disk. I'm not sure how Ashton¬ 
Tate's people have managed that 
result: one would think that a Copy 
utility couldn't be induced to write on¬ 
to a source disk—but apparently 
theyVe done it. 

This makes me wonder: presumably 
they've come up with some way to 
alter the Diskcopy utility; do they then 
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restore it when they're done mucking 
about with it? Or have they some 
crazy file that ought not be copied, 
and copying it moves it to a different 
location? I suppose I could figure out 
how they do it but I can't make myself 
care enough. 

Incidentally, a number of sources 
tell me that in PC-DOS the Copy utili¬ 
ty is much more reliable than Disk- 
copy. Again, I don't know why. i find 
some of the "features" of PC-DOS in¬ 
comprehensible anyway, and I've 
never understood why they don't have 
an obvious equivalent of CP/M's 
SYSGEN utility, which puts the oper¬ 
ating system onto otherwise blank 
disks. 

in any event, the copy-protection 
nonsense has kept me from experi¬ 
menting with either Framework or 
dBASE ill. One of these days. I'll get 
a Copy utility that will let me make 
backups and put dBASE III on a hard 
disk, after which I’ll take it seriously, 
or else I’ll get around to installing 
demons to defeat the Prolok scheme. 

A demon is a small program that 
sits in high memory, watches what the 
Prolok scheme wants, remembers it, 
and later intercepts the Prolok disk 
calls to give Prolok what it wants to 
hear. Demons are not particularly 
hard to write, and they’ll do a good 
job on many copy-protection 
schemes. 

Until I get the copy protection 
defeated, though, those programs go 
back on the shelf; I'll review them 
some time when things are slow. 

Fascinating 

One of my correspondents tells me 
that Prolok works in mysterious ways. 
It tries to conceal itself: 99 percent of 
the Prolok code doesn't exist until the 
program is loaded and running, at 
which time it goes through a complex 
process of decryption that's designed 
to be difficult to trace. 

My correspondent, using PC Ttace 
hardware, was able to follow what was 
going on—and discovered that Prolok 
has pulled in about 700 bytes, nearly 
10 percent, of the IBM PC's ROM 
(read-only memory) BIOS code per¬ 
taining to disk-control functions. 


Is this a copyright infringement? 
IBM has certainly taken action against 
other companies making free with its 
ROM BIOS code. 

There’s a more serious problem, 

Ashton-Thte has sent a notice that it 
expects to have a copy-protection 
scheme that lets you put its copy¬ 
protected software onto your hard 
disk. 

I know of no way to "protect” code 
on a hard disk without reformatting one 
or more sectors of that hard disk; or 
doing something equally drastic, like 
hiding deleted data address markers 
or some such. The scheme would in¬ 
volve doing "secret" things to your 
disk that only the program knows 
about. 

Anyone who lets Ashton-'fete, or 
Vault, do that to their hard disk has 
got to be out of their ever-loving blue¬ 
eyed mind! 

Actually, I’m not sure we wouldn’t 
be better off if all users took the 
pledge: except for games, we will not 
buy copy-protected software. If a 
significant number of us do that, and 
we can get the other writers to push 
this stand, we can exorcise the copy¬ 
protection devil once and for all. 

Even if you're not prepared to go 
that far. Lotus 1-2-3 plus Borland in¬ 
ternational's Sidekick (the $79.95 ver¬ 
sion that isn’t copy-protected) has 
most of the features of Symphony 
and nearly as many as Framework; 
and if you already have Lotus 1-2-3, 
it's a lot cheaper. 

Unlock It 

There’s another solution to the copy¬ 
protection plague: programs that 
enable you to back up copy-protected 
disks. The best general-purpose back¬ 
up utility we’ve found for the PC is 
System Backup from Norell Data Sys¬ 
tems. Be sure to get the latest version: 
the utility changes with the times. 
However, no general-purpose Copy 
scheme will defeat all the different 
copy-protection schemes, and the 
latest version of System Backup will 
not copy dBASE Hi, 

However, a number of Copy utilities, 
including one for dBASE ill, have ap- 
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peared on public-service electronic 
bulletin boards. If you have a modem, 
time, and patience, you can collect a 
fair number of them for free (except 
for the phone bills). You could also 
buy these from user groups, except 
that user groups put out their free 
software more or less in the chrono¬ 
logical order they received it. so that 
you'll have to buy a number of disks 
in order to collect all the different 
copy-protection breakers. If you do 
buy a lot of user-group disks, be 
warned: an awful lot of "free" software 
doesn't work very well or do anything 
rationally useful. 

Another alternative is to buy one of 
Workman's utility disks. Barry Wark- 
man collects public-domain software, 
tests it (but not extensively), edits the 
documents, and collects the stuff he 
thinks useful onto one disk. At last 
count he had six disks of QVM utilities 
and at least one disk of MS-DOS stuff. 


His CR/M Disk Six contains over 
200K bytes of stuff. One program. Ed- 
file is worth the price of tiie whole lot 
Edfile allows you to edit disk files: you 
can go in and change things, such as 
long, boring messages. (It is probably 
illegal, and certainly unethical, to use 
Edfile to remove copyright notices 
and serial numbers.) Edfile combines 
the best features of Spat and Duu 
(earlier disk-file editing programs) with 
some of the good features of DDT 
and Ed. I'd think anyone with an 8-bit 
(or 8/16) CP/M system would want this 
one. 

Workman's MS-DOS Disk One con¬ 
tains all the copy-protection informa¬ 
tion he has found recently: some ex¬ 
ecutable programs and some docu¬ 
mentary files that suggest patches to 
remove copy protection. About half 
the programs on the disk are specific 
to the IBM PC and 100 percent com¬ 
patibles; the rest are generic MS-DOS. 


Do understand that most of these 
programs are available hee if you look 
hard enough for them. 

A Z80 ModulA'2 

Workman has recently concluded an 
agreement whereby he will be dealer 
for a Zurich programmer who has de¬ 
veloped a nativecode Modula-2 com¬ 
piler for Z80 CP/M machines. 

It is a four-pass compiler: that is. it's 
pretty slow. At present it has no float¬ 
ing point, open arrays, or built-in error 
procedures (that is: when an error is 
detected, an error-message file has to 
be called In to tell you what hap¬ 
pened). There's no procedure type— 
i.e.. you cannot pass a procedure 
name as a parameter in a procedure 
call. 

If you're not a programmer, you'll 
hate the manual: but all the informa¬ 
tion you really need is in there, if you 
know what to look for. 
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476 

CompuPro CPU Z "64K 

215 

Thunder 186' 

1095. 

LomBsMSDOS" 2.11 

228. 

CompuPro CPU/M»ei 6* 

ISO. 

Lomas CCP.^wsS'' 

sm 

CompuPro MDnva H*512K 

495. 

Syilam Supfurt Ono" 

297 

CwnpuPrDl/04 

297 

CompuPro kO 3 B port 

469 

TaidtpkHD/CTC 

525 

T«ia«ait$BCi 

525. 

TekMtk sac 18MH1128 

699 

Teletdk Systamasler* 

557 

SysiHfnDalerll* 

899 

TutOodos* for Telflteic 

650. 


COMPETITIVE EDGE 

P.O. Box 556 — Plymouth. Ml 48170 — 313-4514)665 
Compupro®, LOMAS, EARTH, TELETEK, Macrotech 

S-100 CIRCUIT BOARDS 


Earth Computer TURBO SLAVE I BMHz 128K $395 

TiM» Stove ) runo wUh Tgieteh. North Star Hortzon, Artvanoad DigiiN and Qihsra. 

SYSTEMS 

OompuPro 531, ^ 4, DiaJt tA, Oak 3, 40iM3 MO, S1ZK, 15 SkM S' CCPM 
Lomia HazHali. LOP H, 40 MB, t-S" Ftp, 4 port. Slol. CCPM 
Lomu Thundsf IBS, St2K, 4 ShM, 10 MB HD, 4 SeiiBl, CCPM, 1-S' Floppy 
CompuPro 8085/88. I/O 4, CNak 1A. Ram 23. 10 $IdL 2-8" Drtvn CP/M 2.2 
CompuPTQ CPU Z, I/O 4. Olah 1A. R«n S3, 10 Skrt, 2-a~ Drt, CP/M 
TtMMi Syslamaxtaf 11. BHMz Z80. 128K. 10 Stol 2-^^ Sinaia TurtxxitH 
Tatetah Sysiem»t«r, 4MHx Z80. 84K. It) StoL 2^ CP/M 2-7 
Syvtaniaitar H, 1DMB HD, 1-8", 10 Skrt, 4 HI Spaad UOK SUwi 

CABINETS 


5495 

S495 


2895 

2TB5 


Pli4 Dirtiimici 20 SkM PtDnlD 
Para Dymmli^ Mint Prorto 
CompuPro Encloturi 2 Dt«k Cab 


SI IBS. Pam Dynamica 23000 Rpy HD CAB 

705. Para Dynamics 2200 RuA Dflva CAB 

811, CompMPnoEnci£Wir*2Racii 


TERMINALS & PRINTERS 


Oum«102AmO«r 

495 

Data Produdi B010 

$495 

OP 8020 

C.FTOHB610A 

350 

C.lTOH85lOS*rtm 

456 

C,lTOHt560P 

C.ITOH 1560 BCD 

850 

C.1TOHB510SP 

475. 

C.rrOHB6105R 

C. ITOHISSOSP 

695 

C.1TQH1650SB 

7^ 

arroHBSioscp 


$395 

405 

845 


5S0. 

550. 


ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND 

CompuPro Is i BiglitirW Tridairwli, al Vlsa|n, CPU Z, Ott 14, DM 1. Martoear 3, intartsar 4 h. CPU 288^ CPU aOS&U. 

1, MDRIVE-H. Ram 72. Hurt 29 n kwliniHta or ttj/MottO ndwiwlii al Vtuyn. CP.'M 2^ CCPM, «n rs gm iaili badsnwlu ai DHpUl 
bv. M5003 41 NQlttaWl triiMffWk Qi Mcmoft. Srttarnit«t^ 4 SyWOMSir i) V* i4«IUa*4 VdMmirtd Dl Tl 
Tvtedos Is ri^tsr 


HARMONY VIDEO & COMPUTERS 

2357 CONEY ISLAND AVE., BROOKLYN. NY 11223 
eOO VIDEOS^ OR 600 4411144 OR 71B-527-1000 


COMMODORE 64 
$149.95 

APPLE 2E vWDRIVE 
$639.95 

APPLE2C 1 

$889.95 1 

GEMINI SG 10 1 

$215.95 1 


‘^PRINTER SPECIALS” 


A-nader 

1034 

Epson FX 100 + 

563 

□himata 10 

127 

aroltw HR 15 XL 

349 

Epton LQ 1800 

996 

Olympia rd 

304 

Hfl 38 

777 

GamlnlSg 10 

216 

PariMonii: KXP 1091 

285 

BroltivT Keyboard 

129 

Gemini SG 15 

352 

Panaaonk KXP 1090 

189 

Cilizan MSP Id 

323 

HP Laser Jet 

2878 

Panaunic KXP 1092 

379 

Ollizaiv MSP 15 

4BS 

Juki 8100 TetewHleD 

371 

Panaionie KXP 1093 

562 

Coroiv Laser 

2369 

Juki 6300 

739 

PanaacHilc KXP 3l5l 

450 

Oaisywriier 

73fl 

MannaSmarr Spirit 80 

163 

Powerlype 

279 

D*1ia£D ID 

382 

Mannairnan 1G0L 

529 

OuadjiBl 

720 

Delta S015 

431 

Mannaaman leoL 

739 

ftidikSniO 

461 

Diablo 820 API 

878 

NEC 2050 

639 

Radix sni5 

570 

Dynas DX iJXL 

342 

NEC 3550 

1297 

RLiaman Blua + 

226 

Epaon RXBOFT4 

288 

NEC 7730 

1629 

Silver Ratd Exp 550 

378 

Epflorv HX BO 

226 

NEC 8850 

1679 

Silver need Exp 500 

2B6 

Epaon fix 100 

374 

QKId4tlia2 

349 

Siiyar Ratd Exp 770 

704 

EpaDhFXaa 

394 

0hidita93 

564 

Tetitlba 1340 

678 





Tuthiba 1381 

I2t3 


WOW! WOW! WOW! 


APPLE 

2E wrDita Driva B34 

Miclntoah IBIO 

Apple 2C B87 

(migawrtiar 473 

Add! Prtvaa frcmiu 


ATAPI 

WOWh ™ 

toal Prirvtff *2^ 

lOMOrtva 
Indua D/tva 
1025 Prtnlat 


224 

150 


IBM 

PC W/0r|vi 1449 

PC)tT 3060 

PC Portitili w/Df Iva CALL 

AST Six Paah aOO 

Tallgriaa 30 Hag 33-74 

Quad Board 234 

Ktytnonlei 1H 

HarcviaaCoidt 193 

HfitiLtlai Monoahrcma 29i 

Panysi Color Card 146 

PaFiyii Monoeard 162 

Plantronici 409 

PC wno Hag Ham Or. S3Ba 

I 1999 


MODEMS 

Hayaa 1200 431 

Hayaa 1200B 37B 

HaynSOO 1B4 

MiCTQmeelim2E 2l2 

Acceaa 123 3M 

NdvalldA.Leai 'N 


lOMagDrtwa 


ZENITH 

2aniihPC2T50 1531 

2aiiithPClSi52 2078 

ZanllhPCI 51-52 2244 


800-441-1144 


MONITORS 

AmdchlOOGrMn 1i4 

Amdah 3tl0 Amdar 121 

3l9Aind«r 142 

Color 300 221 

Color 600 324 

Color 600 384 

Color m 452 

CokjrTIO 5lf 

Tiiantio 199 

prinalon HX12 449 

Taiun im 139 

Tixan 420 394 

SANYO 

550 D.8. 549 

m 0.8 B74 

CRT 70 509 


COMMODORE 

CdmrfiQdOfl54 149.95 

1541 PtakDriva 184 

iraaMooiior i® 

MPSHK 185 
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This is a programmer s Modula-2. 
Unless youTe a fanatic, it’s not some¬ 
thing to learn the language from. 
However, it is Modula-2 for the Z80, 
and it does compile executable pro¬ 
grams. The Zurich people are working 
on adding the floats, error proce¬ 
dures, and procedure types (in that 
order). 

Recommended for hackers only 

SI Exis’ts 

For over a year I’ve heard stories 
about the SI operating system. It is 
supposed to be totally portable, multi- 
tasldng and multiuser, and better and 
friendlier than UNIX. It will contain the 
perfect programming language, en¬ 
able but not require virtual memory 
and memory management, control 
any computer, right any wrong, dream 
the impossible dream... 

SI was said to have been created by 
a Princeton faculty member and 


would be marketed by Multi Solutions 
Inc (MSI) of Lawrencevilie. New lersey. 
Frankly, it sounded like a scam, and 
my views weren’t changed when 1 
found an MSI booth at a show last 
year and was told they didn't have a 
demonstration because their com¬ 
puter was lost on a truck or some¬ 
thing. They've since told me they 
don’t really like to ship computers 
around to shows because the ma¬ 
chines often don't do well after trans- 
pxDrtation; but that wasn’t what 1 heard 
at the time. 

Also. MSrs literature seemed out¬ 
rageous. They claim: ’’Only SI Ven¬ 
dors and Users will survive the next 
revolution ” They offer a huge range of 
products, languages, and compilers 
that I am certain do not exist. Then 
1 met one of the company's represen¬ 
tatives. He's one of those chaps who 
gets too close to you and talks 50 
miles a second. He promises any¬ 


thing. and you don't even get Arpege. 
After five minutes with him. I was sure 
it was all a scam. Just to be safe. 1 sent 
a message through the net asking if 
anyone had ever seen Si in operation. 
None had. but some had met the 
sales chap who so negatively im¬ 
pressed me; and everyone who had 
met him. Including senior CompuPro 
officials, came to the same conclu¬ 
sion. SI was vaporware and likely to 
remain so. 

We were wrong. Si exists. 

The SI operating system was dis¬ 
played in a small booth down at the 
far end of the main hall at COMDEX. 
The instant 1 came around I was 
seized: Robert Knight, formerly of 
Princeton's computer laboratories, is 
an old fan of my books and columns 
as well as the creator of SI. which he 
had running on an IBM Instruments 
CS9000 (the processor is a 68000): 

{continued) 
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THE UPS 
THAT TALKS 
TO YOUR COMPUTER. 





TOTALLY EFFECTIVE 
POWER PROTECTION 

Protects against blackouts, 
brownouts^ spikes, sags, 
surges, glitches, noise and 
frequency shifts. Provides 
computer grade sine wave 
power. 


TRUE NO-BREAK 

UNINTERRUPTIBLE 

POWER 

MICRO FERRUPS provides 
true no-break uninterruptible 
power. (Many UPS on market 
are reaHy standby systems 
that break power from 2-10 
miiliseconas when transfer¬ 
ring to battery backup. Thafs 
an eternity to your computer 
and disk drive') 


BATTERY INCLUDED 

Sealed no-maintenance, long 
life battery included. An auxif- 
iary 12 volt battery can be 
added for longer backup time. 



250VA $945 
500VA $1345 


TALKS TO COMPUTERS 

The on-board microprocessor 
and RS232 port allows 
MICRO-FERRUPS to inter¬ 
face with computers. Your 
power can be monitored by 
the computer so you know 
what is happening and an 
orderly shutdown can be 
made. AC input and output 
voltages, output current, load 
VA. Tine frequency, battery 
voltage and backup time 
remaining can be displayed 
on terminal, 300 or 1200 
selectable baud rate. ASCII. 


f\ Osc? power 

XJDCyU TECHNOLOGY, JNC 


800-356-5794 

Wis. 608-B65-7200 


:p.O. 80X 280. NECEDAH. WISCONSIN 54646; 




PROLOG-86” 

Become Familiar in One Evening 

Thorough tutorlafs are designed to help learn the PROLOG 
language quickly. The tnleractive PROLOG-SB Interpreter gives 
immediate feedback. In a few hours you will begin to feel comfort¬ 
able with it In a few days you are likely to know enough to modify 
some of the more sophisticated sample programs. 

Sample Programs are Included like: 

■ an EXPERT SYSTEM 

■ a NATURAL LANGUAGE INTERFACE 

(It generates a dSASE II “DISPLAY" command) 

H a GAME (it takes less than 1 page of PRO LOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 

1 or 2 pages of PROLOG Is often equivalent to 10 or 15 pages in 
“G" or PASCAL It is a different way of thinking. 

Describe the FACTS and RULES without concern for what the 
computer will have to do. Maybe you will rewrite In another 
programming language when you are done. 

Programming Experience is not required but a logical mind is. 
PROLOG-86 supports the de facto STANDARD established in 
"Programming In Prolog." 

CONTEST; Win $1,000. Ask about It. Deadline of 4/30/85, 


AVAILABILITY: PROLOG-ae runs on MSDOS, PCDOS or 
CPM-86 machines. We provide most formats. The price of 


PROLOG-86 IS only $125* 


Full Refund if not 
satisfied during 
first 30 days. 

800-821-2492 


^Solution 

<^3ySt6fTlS 

S35-B LUoshlngtqn Street 
Norujell, MR D2061 

617-659-1571 
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Circuit-Boaid-Design 
Without the Tedium 


smARTWORK™ lets the design 
engineer create and revise 
printed-circuit-board artwork 
on the IBM Personal Computer. 

Forget tape. Forget mling. 
Forget waiting for a technician, 
draftsman, or the CAD depart¬ 
ment to get to your project. 
smARTWORK’" software turns 
your IBM Personal Computer 
into a professional, high-quatity 
drafting tool. It gives you 
complete control over your 
circuit-boord artwork—from 
start to finish. 


smARTWORK™ is the only low- 
cost printed-circuit-board 
artwork editor with all these 
important advantages: 

□ Complete interactive control 
over placement and routing 

□ Quick correction and revision 

□ Production-quality 2X artwork 
from pen-and-ink plotter 

□ Prototype-quality 2X artwork 
from dot-matrix printer 

□ Easy to learn and operate, 
yet capable of sophisticated 
layouts 




smARTWORK™ trans¬ 
forms your IBM PC into a CAD system 
for printed-circult-board artwork. 
Display modes Include both sin¬ 
gle-layer black and white and 
dual-foyer color. 


What makes smARTWORK™ 
so smart is that it understands 
electrical connections. Con¬ 
ductor spacing is always cor¬ 
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con¬ 
ductors. smARTWORK™ can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 


□ Single-sided and double¬ 
sided printed-circuit boards 
up to 10 X16 inches 

□ Multicolor or black-and- 
white display 

□ 32 user selectable color 
combinations; coincident 

points can be displayed 
■V. in contrasting 
colors. 

□ Can use optional Micro¬ 
soft Mouse as pointing 
device 


Twice scale 

hardcopy of your 

artwork Is produced using 

the Epson dot-motrix printers or the 

Houston Instrument DMP-41 pen- 

and-ink plotter. Quick 1X check plot 

is also available from Epson printers. 



Dual-layer color display of a 2" by 4* 
section of a 10" by 16" circuit board 


The Smart Buy 

At $895, smARTWORK™ is an 
exceptional value, particularly 
when compared to converv 
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORIC* 
We'll be glad to tell you how 
smARTWORK™ helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase ordei: or 
major credit card number, 
and snnARTWORK™ can be 
working for you next week. 


System Requirements 

□ IBM PC or XT with 192K RAM, 2 disk 
drives and DOS Version 2.0 

□ IBM Color/Graphics Adapter with 
RGB color or b&w monitor 

□ Epson MX-80/MX-100 or FX-80/ 
FX-100 dot-matrix printer 

□ Houston Instrument DMP-41 
pervand-ink plotter (optional) 

□ Miaosoft Mouse (optlonol) 



"smARTWORK" ofKl ‘Wlntelr" ore trademarks 

Of Wimok Corporation. 


WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UP) 
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that's a machine I'm not familiar with. 
There was also a Stride 440 {former¬ 
ly Sage )V. also a 68000 machine), and 
I'm told they have a CompuPro 68000 
back in New jersey. 

1 got a demonstration. Of course, 
you can't see much at a show: there 
are constant interruptions. Thus, I still 
don’t know a lot about SI. It certainly 
runs. It has features not present in 
CP/M 68000; features I’d very much 
like to have. It’s said to be highly por¬ 
table, and thus soon able to run on 
the 80286 and 32016 chips as well as 
the 68000. Td like to see Knight get 
together with a good hardware house 
that produces machines running with 
a wide variety of processor chips and 
implement this properly. It just might 
be the wave of the future. Lord knows 
I'd be glad to learn one multitasking 
multiuser operating system that I 
could use on a lot of different ma¬ 
chines. I'm not very keen on UNIX; at 


the moment, the up-and-coming 
operating system seems to be Con¬ 
current DOS, and 1 don't know when 
they'll have that for 68000-based 
machines. 

Knight claims a lot for SI. The MSI 
ad sheet gives prices for FORTRAN. 
C, Pascal. BASIC, etc., etc., but they 
didn't have them at COMDEX: MSI 
claims Pascal, FORTRAN, and C by 
the spring of 1985, but the only lan¬ 
guage they have so far is MSI's own 
SL, a kind of stripped-down Pascal. 
Until they have languages, SI isn't go¬ 
ing anywhere. 

I liked Robert Knight. He was 
perfectly honest with me on every 
question 1 asked, made no claims he 
wasn't ready to demonstrate, and 
thoroughly understood my skep¬ 
ticism. They're going to send a copy 
they claim will run on my CompuPro 
68000 system, "When I have it, we'll 
see. 1 don’t do reviews until 1 have it 


Tfie world is 


ready for another 
operating system. 

running here at Chaos Manor. 

Knight claims to have SI 90 percent 
finished. 1 suspect the rest will take 
longer to hack than he thinks. (Alex 
repeats an old motto: the first 90 per¬ 
cent of the work takes 50 percent of 
the time, and the last 10 percent takes 
the other 50 percent of the time.) 
However. Knight just might be able to 
bring it off. If he does, the potential 
is high. The world is obviously ready 
for another operating system: UNIX 
isn't going to do the job {it's a Thurs¬ 
day night so I can say that). Digital 
Research is in the doldrums. MS-DOS 


pome visit us in our 
Cong Island Showroom 

226 Sherwood Ave. 

Farminxdals, NY 11735 

OUH SPECIALTY: IBM CQMPA 

IBM AND COMPATIBLE BUSBOARD WITH 

SOCKETS FOR 512K RAM...$169 

Async I/O,... ,,.*.,.$81 

Parallel I/O . .....63 

Gock Calendar. 69 

Game I/O.. ,69 

Floppy controller 160 

Monochrome adaptor ...190 

16 channel A/0 .. 110 

8-bU I/O module. 69 

IBM AT ADD ONS—Latest and best IMC 2D 
and 40 M-Byte Drives 

Multifunction hoard—to 4 Meg RAM, 4 serial ports, 
paralleL game ports—Call 
AT 1,2 Meg I>iiikettes^S6.45 ea. 

® systems and 

OfXW/roSr/ltPt/ COMPONENTS .CALL 

COMPUTERS 

Zenith, IBM, Sanyo, Apple, 
Cromemco, Dual, Dec 

Piicea aybl&ct to change. American EKpress, VIsa/MaBter- 
card add 3%. F.O.B. point of shipment, restocking tee 
for returned merchandise. Personal c hecks take 3 weeks 
to cJear. COD on certified check only. N.Y. residents add 
eeles tax. Manufacturers' warranty only. International 
customers, please confirm price before order. Accept P,0. 
from Fortune £00, schools and gov't. 

Computer Channel TELEXt 

226 Sherwood Ave. 429416 

Farmlngdale, NY 11735 CSTNY 

For Ififormetlon CALL (516) 420-0142 
To onler CALL 1-600-331-3341 

IkJXrXlLT REGISTER—COMPUTER 

iX IL W COMBINATION SYSTEM—CALL! 



Se Habta Espahol 

CabieiCOMSYSTEC NEWYORK 
Telex: CSTNY 429416 


TIBLE PRODUCTS, GRAPHICS, DATABASE, 68000 UNIX, EXPORT 


ACCESSORIES 

3 COM NETWORKING ETHERLINK.$650 

IBM PC I or 2 to XT upgrade ROM BIOS ... 119 
TAVA and PC COMPATIBLES 2.0 

UPGRADE ROM_......._ 85 

DSDD DlSKETrES-^$L49 et. 

10 MEG HARD DISK WITH 

CONTROLLER... $795 

IN CASE WITH POWER SUPPLY, 

CABLES, ETC..........1095 

PRINTERS-CALL FOR OTHERS 
C. ITOH • FIO^OP • $947.70 
OKIDATA • 82A • $324,00 

NETWORKS-MULTIUSER SYSTEMS 

CAD CAE, CAM SYSTEMS 

3Com Ethernet network......CALL 

FQer server w/513 MB Winchester hard disk, 
160 MB sir^mer cape backup, latest technology 
Bring the mainframe power to PC! 


SYSTEM CONFIGURATION 

We assemble systems at special prices, in- 
eluding software, special operating systems, 
shells etc. Can us for business systems, 
CAD systems, networking, LANS, graph¬ 
ics, mainframe links, interfacing, applica¬ 
tion integration. 

MULTI USER SOFTWARE USING MS-DOS 

FORTUNE 1500 

COMPANIES— 

LET US SOLVE YOUR 
SYSTEM NEEDS! 


AN AFFORDABLE 
CAD SYSTEM 
FOR ENGINEERS 
& DESIGNERS 



PRINTER 

EPSON 

FX-80 


PLOTTER 

DMP.4D 


OIGlTISiRK 

DT-114 


AutoCAD™ is R two-diinensionsl computer-iided drsft- 
tns and design system suitable for many applications in- 
cLuduig dra^ngs for architectuial. meclUrucsJ. dectricid, 
PCB layout, chemical, structural, and dvil engineering. 
For the configuration as shown in the above flowchart. 


$5,800.00 

DTI 14 DIGITIZER 780, DTll—$725 
DMP 40—$795, DMP 41 or 42—$2350 
DMP 51 and 52-$38S0 HP 7470A-$940 
HP 7475—$1650 Zenith 2VM 136 
PRINCETON GRAPHICS SR12, HI-RES COLOR 

-CALL 


CLEARANCE: EPSON QXIO-$1599 


Columbia, Eagle, NEC PC 8021, ZENITH, 
TELEVIDEO, COMPAQ, CORONA 
LASER PRINTERS (HI-RES) 
DESKTOPS; IBM PC/AT. ZENITH, 

APPLE, ETC.....CALL 

TERMINALS, PRINTERS, MODEMS. 
PLOTTERS, DIGITIZERS 
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is boring. The Modula-2 operating sys¬ 
tem is exciting, but it's taking forever 
to get the operating system (as op¬ 
posed to the language) implemented 
on anything but Lilith (a machine de¬ 
signed especially to run Modula-2]. 
Whether SI can win market share is 
open to question, but the market is 
wide open for something portable 


that will support lots of languages. 

I reached the MSI booth [ust as they 
were announcing a very large (S40 
million or so) development deal with 
a lapanese software consortium; that 
surely ought to be enough to keep 
Knight and his former student lohn 
Little working until they get things 
perfected, and it shows that some big- 


money people have confidence in 
them. Meanwhile, they’re supposed to 
send me a copy, and Knight is work¬ 
ing on a Modula-2 compiler to run 
under SI. I’m not holding my breath 
until MSI delivers, but I wish Knight 
well. 

The Network Jungle 

If you want computers to talk to each 
other, you could have problems 
because there are so many different 
networking systems. Corvus has 
Omninet. NCR bought the Corvus 
Omninet chip set. but of course its PC- 
to-PC net isn’t compatible with Cor¬ 
vus Omninet. Corvus’s network for 
Macintoshes won’t talk to regular 
Omninet, although a planned higher- 
price adapter is coming Real Soon 
Now. 

Meanwhile. CompuPro—oops. 
Viasyn—has opted for Datapoint’s 
Arcnet. AT&T has a PC-to-PC-to-mini- 
to-mainframe network system devel¬ 
oped largely by Locus of Santa 
Monica. Ethernet strides along, al¬ 
though the SI000 per connection 
hobbles it a bit. IBM has a local-area 
network that isn’t really a network at 
all. but promises two more nets— 
details not clear to me—within two 
years. 

If there’s anything like a hardware 
standard developing out there. I 
haven’t seen it. The only networking 
system I have any familiarity with at 
all is Corvus’s; that really will let you 
network Apples and IBM PCs. and in 
theory you could also network S-100 
systems like CompuPro. except that 
Corvus has stopped making and sup¬ 
porting the S-100 network card. 

Viasyn makes very good use of Arc- 
net; I’ve seen as many as five different 
kinds of CompuPro systems, with a 
total of 16 different computers, net¬ 
worked in a very smooth system for 
shifting files and programs back and 
forth. 

The moral of the story is simple. 
Unless you’re a guru (in which case 
you don’t need my advice), don’t get 
involved in networking until you have 
to. If you need to network some sys¬ 
tems, try hard to stay with one kind 


Here are 70 reasons 
to buy at Elek-Tek, 
not to mention the 
fastest delivery 
anywhere. 


PfUNTEn ACCESSORIES 

1. Ffl192 

Epson 00 col ribbon $ 3.S0 

2. Fnies 

Epson 132 C3Dl ribbon SjOO 

3, FH 153A 

OKI & Oerruni Ribbon 2.50 

4, FFTm 

00 QOt. pKinter stand 
(metal) 15.00 

5l FF7354 

132 ool. pn-intef stand 
(malBl) ia.00 

6. OB 5609 

IBM PC to Epson cabJft 
8 h 20.00 


IBM PRODUCTS 


24. AmtftK ai(M 

Amber Moni:ln>r $ 160 

Othfif Amdek Monitors . CALL 

25. Sakaits Monitors 

26. AST Six Pmk + 

MiJIifunclion Board 64K 

27. AST Megaplue If 
MijllifLjndion Board, 64K 

26. AST I/O Plus li 

Multrfundion Board. OK 

29. Ouflcbsm Ousdtwsrd 
MultitLinciion Board, OK 

30. Quadram Quadboard 
Multiluncuon Board, 64K 

31. Quadcolorl 
Graphic Board 

32. Paradise 
Modular Grapih<{:s Card 

33. Herculaa 
Monochrome Card 

34. Hercules Cohif 
Colof Graphic Carrd 

35. Novation 4M5911 
Modem wi^oftware 

36. Novation 4905921 
InierrwJ Modem wsfsoftware 320 

37. Heyn120OB 

Irrternel modem w/sohwaie 399 

38. Heyee1200 

Extennaa modem 459 

39. AndWion-Jacnbaoiil 212*2001 
Internal modem w/crosstalh 360 


250 

2TQ 


125 

210 


270 

210 


290 

329 


170 

320 


Save 30% to 43% 

off Manufhchirer Suggested Ret prices on 

EPSON • OkMata • Gemini • NEC 
• TDSHiBA • COMREX • TTX 


EI»SON« 

Z RXSO/RX0OFT 
a. RX 100 
9. FX 80 + 
ia Lxso 

11. FX100 

12. LQ 1500 par 

13. Comrex it ComrJter 

14. SG10 

15. SO 10/15 

16. SR 1005 


QALL 
5 350 
390 
CALL 
575 
1150 
360 


CALL 

CALL 

CALL 




. 



OTHER PRINTERS 



oigiWA 


20. TTX >014 

S 360 

17, 

Oki &4 

CALL 

21. SCMD200 

350 

18. 

OKI 92 

CALL 

22. Toshiba P1351 

1290 

19. 

OHi93 

rAlJ 

23. Toshiba P1340 

730 


DISKETTES 

Call for Quantity pricing for 10 boxes or more. 


maxell. 

43. MF1 

SSDD 

44. MF2 
3’^'’DSOO 

45. MD1 
Sy*^'SSDD 

46. MD2 
5V4"DSDD 

47. MD2DD 

TPt 

48. MD2HI3 

5V4’'DQDCVtBM AT 

49. m 

8” SSDD 

50. FD2 

8" DSDD 

3M 

51. 3M3SS 
aW" SSDD 

52. 3M3DS 
S’/lr" OSDO 

53. 3MSSSDD 
SVe " SSDD 

54. 3M5DSDD 
SVe* DSDD 

55. 3M5DSDD96 
SVe* DSDD^ TP( 


[ of 10 
I 34 
SO 
16J0 
21^ 
3S 
45 
32 
37 

34 
fAl \ 

16.50 

21.50 
31 


56. 3M8SSOD 

SSDD 

57. 3M8DSDD 
B-DSDD 


58. Dye 12 

sy-rssDD 

59. Dye 22 

DSDD 

60. Dye 33 

SVe * DSDD«6 TPl 

61. Dye 24 

5^4" DSDD/IBMAT 

62. Dye 6126 
B" SSDD 

63. Dye622B 
B” DSDD 


64. WB 1111 
5V4- SSSD 

65. WAB1212 

SVa-SSOD 

66. ms 2222 

5V4 ‘' DSDD 


21 

29 

T9 

25 

45 

50 

27 

32 

11 

12 

13 


Modem wfcfo^alk. 

2rid ser. port . 

41. TEACFDS5B 

400 


DISKETTE ACCESSORIES 


67. RS1500 

S’A" Head Cleaning Kii (30 Cleanings) 

5 6 

hi. DSDD Disk Drive 

129 

66. F320 

SVa" Head Cleaning Krt (20 cleanings) 

25 

42. Switchcrafi Keyboard 


69. MM 5 

Media Mate^Helcts SO disks ., 

10 

13 prog. keys, heavy duty 

175 

70. MM 3 

Media Mate-Holds 30 

9 


CALL TOLL FREE 800-62l-l24ig EXCEPT Illinois, Alaska, Hswait Inquiry IS9 


Cnp. Aeek. bHflnd. Mm. Oit. tIEM V«M Of MaitnfCM by NM Of PtKifw. N 

SMimm mJL ■ 



A. Mofi. M., rvoofiM ChKJf p wko. w 40$ m Mm-JAK. HI. 

. m m. PTIM ■fibl.tectM ngo. WHtE for tma cOWog. KTUlWPOUDr 

KiuiilwSSi^iNNHj^ ffSTnnT aGxL7muL*c 


6557 N Lincciln Auc: 

^IITC. 131216317900 


IL 60645 
(312)677 7660 




























• COMPATIBLE WITH WIDELY AVAILABLE 
LIBRARIES such as HALO screen graphics 
and many, many others (call for list), 

• TOPVJEW SUPPORT LtBRARY provides win* 
dowing capabilities. 

• SPEED OPTIMIZATION — there’s always room 
to tighten your code, and Computer Innovations 
has the tools to help. For example, 

FROFiLER-dd helps identify key areas for 
optimization. 

TECHNICAL SUPPORT NOBODY DOES IT 
BETTER 

Computer Innovations has earned a reputation 
for providing customer support that is unequalled 
in the industry. This inciudes a user's group, an 
on-line bulletin board, and a user’s newsletter. 

JOIN THE THOUSANDS OF PROGRAMMERS 
WHO TRUST AND RELY ON C86 

For Further Information Call 600-922-0169. 
Technical Assistance Call (201) 642-5920, 
Computer Innovations features a full line of 
C products including C-to-dBa^ (dBase develop¬ 
ment tool) and Introducing C (C Interpreter 
Language Learning System). Call or write for a 
product profile. 


For Further Information Call 

800 - 922-0169 

T«chnlc«l AuIsIwkc Call (2Q1) 542-5920 
Inquiry 85 


When the going gets tough, Optimizing C86 
comes through time and lime again. C86 is a 
highly dependable C compiler that has been op¬ 
timized through the years to provide the best com¬ 
bination of reliability, speed, and performaixa 

FAST IN-LINE 6067/60267 SUPPORT 

Now you can take full advantage of 8087/80287 
capabilities, allowing your programs to run many 
times faster than possible with other C compilers. 
Plus the source code to all routines is included, 
so you have complete control over all functions. 

MORE OF THE FEATURES YOU WANT 

* SOURCE is provided to all libraries for total 
programming control, The source includes a set 
of standard UNIX routines plus many DOS 
specific functions. 

* SPECIAL )BM-PC LIBRARY including com¬ 
munication, screen, and keyboard handling 
functions. 

E B computer 

^ INNOVATIONS, INC. 

980 Shrewsbury, Avenue, Tinton Falls, NJ 0772^ 

1384 Computer innovaiicins:, Int. 

















CHAOS MANOR 


of t\et and one brand of computer: if 
you have to connect a number of dif¬ 
ferent kinds of machines, gulp hard 
and hire an expert. 

The Great Software Purge 

They haven't begun tearing off the top 
of my house, but they'll start when the 
rain stops. That means the attic must 
be emptied. Which means grief. I've 
lived here in Chaos Manor for 20 
years, and it's a house Whenever 
we accumulated too much junk. I 
would go up and floor another sec¬ 
tion of the attic, briefly creating lots 
and lots of room; but eventually that 
would fill and I'd have it to do again. 

Last time there was nothing left to 
floor. We have managed to fill 2 500 
square feet to a depth of three to four 
feet with every conceivable kind of 
stuff from wedding pictures to old 
textbooks to unpublished manu¬ 
scripts to research notes on articles 


and books I wrote a dozen years ago. 
lb make it worse, the downstairs is 
now filled with more stuff that would 
have been put in the attic if there were 
any room for it. 

It all has to go somewhere else. 

Fortunately. I have a small pickup 
truck, and it doesn't cost that much 
to rent a large (20 by 30) public 
storage locker: a couple of frantic 
weekends filled the local school’s 
paper drive bins and half-filled the 
locker; and then came the moment of 
truth. 

Software flows in here like a river. 
Understand. I’m not complaining. I’d 
have nothing to write about without 
it, and I'm still excited when I open a 
package with something new and neat 
and different in it. Moreover. 1 feel 
some obligation to the people who 
sent it, particularly to the small out¬ 
fits that can't afford advertising. When 
software first comes in. I try to figure 


out if it does anything interesting. 
More on that in a moment; but the 
bottom line is that if it doesn’t look 
particularly interesting it goes into a 
holding file that tends to work like a 
hrst'in/lastout queue. It’s supposed to 
be first-in/first-out. and it is as long as 
there's shelf space available; but even¬ 
tually the shelves fill, the piles start, 
and we never reach the bottom of the 
pile. 

Clearly, what’s needed is more soft¬ 
ware shelf space—so I made some. 
Ruthlessly, I went through the Great 
Software Dumps: shelves, piles, every^ 
where. If it’s dated prior to the spring 
of 1984 and I don’t use it. it went. That 
wasn’t universally true I found a few 
things that looked sufficiently interest¬ 
ing to warrant keeping; but the rest 
went. The disks were stripped out and 
thrown into a box with a large 
magnet, and the documents were 

(cmlinued) 



$19500 


Corporate discounts available 
Price includes 12 month 
updatl ng service. 


TERMINAL EMUUTION SOFIWARE SYSTEM 


VT1<5©-’4010 


• FREE SOFTWARE UPDATES 

Double height / double width, VT^ 02 support 
ANSI / ISO color command support 
Convenient help screens 
ASCII fN© transfers 

IBM / EPSON graphics printer support 
HERCULES. HAYES and KEYTRONICS support 
Monitor mode for data stream debugging 
"Smart" key assignments 
E?rtensive setup support 

Enhance through-put of your IBM PC, XT, AT or portable by 
using TESS*...the first Terminal Emulation Software System 
developed and optimized by a leading graphics terminal 
house. Unparalleled user productivity..2 to 10 times taster 
than other emulators,.,data buffering from host while doing 
local prooessing.,and much more. 

ORDER TESS® NOW..XALL 1 -800 033-2252, Ext. 680 

Satisfaction guaranteed or return within 30 days for full 
refund. Visa, Mastercard orC.O.D. accepted and we pay 
shipping. 

inSYSTEMSi 

ff CORPOf^ATfON 

6175-W Shamrock Court * OuWin. Ohio 43G17 
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Business graphics, CAD, CAE, Symphony, Fast Graphs, DR Draw/ 
science and engineering plottings are Graph, BPS, etc. 
handled with a character resolution as Got the picture ? Get it at your 

high as 10 X10 elements per character. nearest Facit representative! 

Facit 4550 accepts media sizes ISO A4 
or 8 Vz X 11", while Facit 4551 takes 
media up to ISO A3 or 11 x 17". 

FRIENDS WITH 
ALL MAJOR COMPUTERS 

With HP-Graphic Language emu- L iHtaHV 

lationandseriaFparallelinterfaces, the 1 

plotters easily make friends with all ma- ’ 

jor computer models on the market. _ 

Software packages include Lotus 1-2-3, 


Multicolour graphics on paper and 
overhead transparency film are now a 
reality at a price every computer owner 
can afford - with the new Facit 4550 and 
Facit 4551 Pen Plotters. 

The 6-pen cassette design provides 
instant colour changes with a multitude 
of colour set-ups. Longlife ballpoint for 
paper, oil-based fiber-tip for transparen¬ 
cies and water-based ceramic pens for 
high-quality CAD drawings are available 
with 8 to 12 different colours. Two pen- 
cassettes can be stored in pockets on 
top of the casing. The pens are securely 
sealed to prevent drying. 


InquJry 51 


[ead Office: Fadt AB, S-1729I Sundbyber^g. Sweden. Phone: (S) 7643000. USA: Facit Inc EG. Box 334, Mernma(^. NH03054. Phone: (603) 424-8000 
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bagged for the paper drive. The hun¬ 
dreds of disks that are involved will 
eventually. be bulk-erased and 
donated to a school. 

Understand, 1 didn't fife doing this. 
Some of the stuff was nothing more 
than early versions and presented no 
problems—how many copies of Word¬ 
Star 1.6 do you really need, anyway? 


There were programs dating back to 
1979 in there. Some was from com¬ 
panies no longer in business; those 
deserving their fate gave me no pains. 
Throwing out other stuff created emo¬ 
tional storms. There were programs 
that represented a lot of work and 
hope for small would-be publishers; 
people who need reviews because 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can’t matrdi? 


MultiModem. 


Data Rate? 

The MultiModem 
gives you a choice — 
either 1200 or 300 bits 
per second. $o you can 
go on-line with tne 
information utilities. 
Check out bulletin 
boards. Dial into corpo¬ 
rate mainframes. Swap 
files with friends. 

0^-L^ne Time? 

With the Multi- 
Modem you get 
CompuServe’s 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet’s 
business newsletter 
service. 

features & Price? 

Of course, the 
MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 
you the Hayes- 
compatibility you need 
to support popular 
communications soft¬ 
ware programs like 
Crosstalk, Data 
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 


But Beffer? 

Yes. The Multi- 
Modem gives you fea¬ 
tures the Hayes 
Smartmodem 1200™ 
can’t match. Features 
like dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem¬ 
ory for six phone num¬ 
bers. All at a retail price 
of just $549—com¬ 
pared to $699 for the 
Smartmodem. 

What do you get? 
The new MultiModem, 
from MuEti-Tech Sys¬ 
tems. Isn't this the 
answer you've been 
looking for? 


For the name of 
your local distributor, 
write Multi-Tech Sys¬ 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612)631-3550. 
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iy«dtonMr*«---ULifIiModam. MuflbCanT 

PC- Wuft-raflTrSysrftrtM, *nc —Com^ 

Sanrt.- COflIpuSftprtJ WtotrarKKT SertWcSS 
tinHS R Bhxk .JtfewsAtei. 

Hewsmt, trv —CfOMlaHt. Werosft;/. 

— flora CapftjrB.- Souifmasfem Sofl- 
wore—5m«rrrn«fem Woyss Uiciocom- 
pUtftrfttKftiCB. {flc. 


MuHiTechlBl 

Systems 

The right answer every time. 


they can't afford to advertise. 'Ib them 
I apologize. 

What To Do Now 

The upshot is that if you have soft¬ 
ware you want me to look at and you 
haven't sent anything since, say. July 
of 1984. you'd do well to send your 
latest copies. Whether I do anything 
with it will depend on a number of 
factors, many of them out of your con¬ 
trol: if your program is Yet Another 
Example of a program I just received 
five versions of. you’d better have a 
snappy cover letter explaining why 
yours is best. 

If you have the address of Chaos 
Manor, you can try sending it here 
and hope the moat monsters don't 
get at it. Otherwise, send review 
materials to BYTE, but be sure to mark 
it to my attention; and understand 
that sending it to me does not get your 
software to the BYTE New Products 
Review Editor. You must send hw 
copies, one to me, one to the editorial 
people, if you want to be considered 
for both my column and a review in 
the magazine. BYTE selects what wilt 
be reviewed in the rest of the book 
by rules unknown to me: one thing is 
certain, they don't consult me about 
what they choose. Once in a while the 
editors in Peterborough will direct my 
attention to something interesting 
that 1 haven't seen, but otherwise 1 
don't consult them either. 

BYTE returns unrevlewed software. 
I'd go broke doing that so I don't. If 
I like a program and it does some¬ 
thing I need done, I'll use it until 
something better comes along. If I like 
it but don't have any need for that 
capability. I'll sometimes ask the pub¬ 
lisher if 1 can send it along to some¬ 
one who does have a need for it 
Otherwise, it goes into The System, 
sometimes to emerge when I'm stuck 
for something to write about, some¬ 
times to molder until the next Great 
Purge. 

So Long Has It Been? 

Before I get to what I think is inter¬ 
esting software, I need to attack a 
complaint. 

[continued\ 
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INfRODUaNG ANTHROCART. 

WORiePACE FOR THE HUMAN RACE. 


AnttiroCart is a serious workstation. Designed specificatty with your uses 
in mind, the AnthroCart takes up tittle space, yet expands to grow right 
along with you and your system. Adjustable shelves, swing-out baskets and 
other modular components give you the flexibility you need, 

AnthroCart is also a real beast of burden, tough enough to support up 
to 150 lbs., yet mobile enough to roll next door or down the street. And its 
durable steel-base construction stands up to both human and machine 
(so much so, we offer a five-year, unconditional guarantee!). 

To order your AnthroCart. or to get more information, call toll free; 

1-800-547-4000, Dept. 501 

In Oregon, call (503) 684-3000, Dept. 501. 

VAR and dealer inquiries welcome. 





AnthroCart stx)wn 
with printei basKe! 
opnon 

Basic AnthroCart 
list price $495 

Also available 
ihOak Finish. 










SP 

Z' •' 






AnthroCarl is a Irad^^ark and Anthro is a 'trademark ot Anthro Corpomtlism a Eiubstdiary ol TEKTRONI.X. 


ANTI-RO 

A subsidiary of 
TBCfROND(,INC. 


Anthro Corporation 
3221NW Veon Street 
Portland, OR 97210 
TWX (910J 333-6481 
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I have several—well, no more than 
four—recent letters taking me to task 
for concentrating on big. expensive 
machines to the neglect of smaller 
and more affordable ones. "You re 
too snooty to write about Kaypro, 
which must be beneath your notice.” 
one letter says. Another reader 
believes I ignore CP/M systems, 
"which are really the machines for 
the rest of us' who can't afford the 
Macintosh." I haven't, he says, re¬ 
viewed a new CP/M pnagram for years. 

My first reaction was a smile, but 
then 1 looked back through recent col¬ 
umns. and by gollies 1 have tended to 
write mostly about Mac. and my Com- 
puPro (oops, Vlasyn) 8/16, and the 
Sage (oops. Stride Micro) 68000 sys¬ 
tems. Not exclusively, but I suppose 
a CP/M enthusiast could accuse me of 
neglecting 8080 and Z80 stuff. That's 
ironic; it was only a few years ago that 
In/oWorM and other computer 
magazines were quoting me as hav¬ 
ing "pronounced CP/M the standard 


for the micro industry"; while nearly 
all the people associated with Kaypro 
credit me as having given a big sales 
boost to their "Chevrolet'" (I com¬ 
pared the Osborne to the VW, Kaypro 
to the Chevrolet, and Otrona Attache 
to the BMW); while I am to this day 
one of the very few columnists in non- 
Atari magazines to review Vincent 
Cate's little Atari Connection that lets 
you run CP/M on an Atari 800; and I 
regularly recommend an Atari 800 (or 
800-compatible machine), Rana disk 
drives, and Wico joystick as a good 
youngster's system they won't grow 
out of too fast. 

It's true that I don't much care for 
the Commodore machines (even 
though there are. I guess, more of 
them than anything else except the 
doorstop Sinclair); but that's because 
I do a lot of writing, and I don't much 
care for any system that uses a tele¬ 
vision screen or otherwise displays 
fuzzy and shaky letters. 

CP/M systems are a different matter. 


A good Z80 CP/M system can do an 
awful lot; indeed. I'm writing f/iis on 
a Z80. My accounting system (which 
1 wrote in Compiling CBASIC): The 
Word Plus, still the best spelling 
checker on the market bar none; 
WRITE, the word-processing program 
I use to create nearly everything I do 
from books to these columns to my 
business and personal correspon¬ 
dence; the logbook program, and the 
index program I use to organize my 
log; Calendar/I. which organizes my 
schedule: every one of these pro¬ 
grams runs on an 8-bit CP/M machine. 

There are many bargains in good 
CP/M machines, and the Kaypro, with 
its bundled software, is certainly one 
of them. Three writing partners: John 
F. Carr, Dean Ing, and Roland Green 
have recently started using Kaypro 
systems, and a fourth. David Gerrold, 
now writes a column for the Kaypro 
magazine Profiles. They're all quite 
happy. Norman Spinrad loves his 
Kaypro 10. 

I've never had a Morrow, but 1 hear 
good things about it. Barry Vforkman 
is very fond of his Lobo. The Epson 
QX-10 remains overpriced, but it is 
probably the cheapest machine you 
can sit down and begin using with lit¬ 
tle to no instruction, and if you add 
SemiDisk's RAM-disk board to the 
QX-IO it takes a lot of the sting out of 
its slow disk operations. I still use the 
wonderful little Otrona Attache on 
trips, but, alas, the Otrona company 
seems to have made some serious 
mistakes. If they'd worked as hard to 
promote the Attache as the BMW of 
8-bft systems and continued to add 
bundled software to their already im¬ 
pressive package of programs, they 
might well have made themselves a 
profitable niche. 

When all is said and done, though, 
there isn't very much atciting new soft¬ 
ware being written for Z80 machines. 
The reason is easy enough to see. The 
Z80 has the inherent limitation that it 
cannot directly address more than 
64K bytes of memory. You can come 
up with ways to get at more memory, 
but, alas, there never developed a 
standard way to do that: the result is 
that nearly everyone tried a different 


Items Discussed 


Calendar/1 .. 

...$150 

SI Operating System,, 

$250-S950 

Clear Systems 


Multi Solutions Inc one-time fee 

607 Ashland Ave.. Suite A 


660 Whitehead Rd. 


Santa Monica. CA 90401 


Lawrenceville N| 0864S 


(213) 394-7740 


(609) 695-1337 


CP/M Utjlities . . .. 

.$32.50 

Symphony.... 

.$695 

WRITE. . .. 

.. . $239 

Lotus Development Corp, 


Workman and Associates 


161 First St 


112 Marion Ave 


Cambridge MA 02142 


Pasadena, CA 91106 


(617) 492-7171 


(81B) 796-4401 


System Backup_ 

_$49.95 

□BASE 111 . 

.. .$695 

Noreli Data Systems 


Framework 

. ..$695 

POB 70127 


AshtonTate 


Los Angeies. CA 90010 


10150 West Jefferson Blvd. 


(213) 2 57-2026 


Culver City, CA 90230 
(213) 204-5570 


THE Word Plus .... 

Oasis Systems Inc. 

.$150 

Prolok ..... 

. . $8.49 

7907 Ostrow St, Suite F 


Vault Corp. 


San Diego, CA 92111 


2649 Tbwnsgate Rd., Suite 500 

(619) 279-5711 


Westlake Village. CA 91361 

(800) 445-0193 

(800) 821-8638 (California) 
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method, big-memory software devel¬ 
oped for one kind of hardware 
wouldn't run on anything else, debug¬ 
ging was costly. The market base isn't 
large enough, not compared to the 
IBM PC or the Apple II (although 
many Apple Ils do a splendid job of 
running CP/M programs: it only re¬ 
quires the right hardware addition, 
something like an Applicard or the 
Digital Research Gold Card). 

There's still some solid progress be¬ 
ing made. Every now and then, really 
good CP/M programs appear. Some, 
like WRITE, are really excellent^but 
they're seldom marketed by big con¬ 
cerns willing to spend lots of money 
on promotion. Many CP/M programs 
hang around for a couple of years, 
some never to be seen again, others 
to reappear in the public domain. 

CP/M systems are adequate for 
many purposes and will be for years: 
but. alas, the micro industry is mov¬ 
ing toward new standards of ade¬ 
quacy that will, eventually, relegate 
8-bit CP/M computers to low-cost 
entry-level systems—or relics, like my 
neighbor's 1957 Studebaker. 

So What Is Interesting 
Software? 

lust at the moment Ym in a dilemma. 

I have yet to see any computer sys¬ 
tem whatever that I would rather sit 
in front of for days on end than Zeke 
II. my CompuPro letter-series Z80. 
The reason is simple. Zeke 11 doesn't 
have a terminal. Instead he has a 
memory-mapped video board, one of 


the very last of the boards from the 
days of Lee Feisenstein and the Sol 
computer. His video output goes onto 
a 15-inch white-on-black Hitachi high- 
resolution monitor that sits about 30 
inches from my schnoz. The letters 
are big enough to read from across 
the room. 

The keyboard is an ancient Archive 
keyboard. Archive has so thoroughly 
vanished that I can't find even a for¬ 
warding address—but Larry Niven and 
I have about four spare copies of their 
Hall-effect keyboards (no switch con¬ 
tacts; the keys may last forever), and 
except for the new Wico Smartline 
keyboard with Its wonderful trackball. 
I haven't seen any keyboard anywhere 
that I'd even consider trading the 
Archive for. 

The text editor is WRITE, which 
works only under 8-bit CP/M. Again. 

I have nearly every text editor known 
to humanity, and I have never found 
one better for just wailing away when 
you want to create lots of text—which 
is. after all what I do for a living. 
There are lots of better programming 
editors, including WordStar (sort of 
everyone’s second-choice editor, isn't 
it?). WordMaster (nearly neglected by 
MicroPro). Superwriter. and the 
EMACS-like editors sold by Mark of 
the Unicorn: but for just turning out 
10.000 words of text in a couple of 
days. I've never heard of anything bet¬ 
ter than WRITE, 

All my printing, spelling checking, 
communications with BYTE (hurrah! 
the BYTEnet for authors seems reli- 


Therms solid progress 
being made: every 
now and then 


really good CP/M 


programs appear. 


able lately; we've had some problems 
with the local New Hampshire phone 
system), accounting, check writing, 
and such like are done on larger sys¬ 
tems, particularly the new (not yet 
named) Viasyn 8/16. 

WRITE will, of course work on a 
System 8/16, and if need be 1 can 
probably hack up a BIOS that lets the 
Viasyn 8/16 or its companion Shirley 
(CompuPro 10, now I suppose the 
Viasyn 10) communicate through the 
VDM (videodisplay module) memory- 
map video board and the Archive key¬ 
board. It wouldn't be easy. Maybe 1 
can talk someone else into doing it. 
Failing that, I can keep Zeke II and use 
the new Viasyn networking system to 
connect up. Either way, I'll get to keep 
WRITE and my big screen. 

Alas, that's no longer quite good 
enough. 

It isn't that there's a better program 
for text creation than WRI'TE, It's that 
WRITE doesn't do a lot of the fancier 
things that technical books demand. 
The spelling checker is external: not 


‘BOOT STRAF' YOUR WAV INTO 
EXPERTSVSTtMS 

fre^micro- 

iHprolog 



F^FO-OG 


■fapes 


An interactfve PROLOG system special^ 
developed for use on mcro computers. TTiis 
powerful implementation Is available for 16 bit 
8088/86 micros using CP/M 86 or 
MS DOS/PC DOS such as the IBM PC or 
IBM compatibles and 8 bit Zao mlcrDS using 

From US $195.00 


fTs^ sigma— 

UMIprqlog 

A version of PROLOG spedalfy develop^ 
for use on the larger memory 68000 machines 
as well as mini conputers under the Unix 
operating system. Sharing m^ of the 
features Tourxl on IPA micro-PROLOG, this 
upward compatible language makes full use of 
the power of Unix. 

From USS695.00 


With Products from Logic Programming Assocs. 


apes —Augmented PROLOG for Expert 
Systems—is an Expert System shell 
d^opkl Logic Based Systems Ltd,, in 
close association with Imperial Cotege and 
Logte Programming Associates Ltd., to 
complement LPA micro-PROLOG and LPA 
sigma-PROLOG. It greatly facilitates the 
development of Expert Sterns. 

For apes frof" US $395,00 

NlORTHAMEniCA 

nfc Progromrniiig Look; 

31 Cfie9C®Tt Dnwe. Milfafd, CT06460. U.S.A. 

Tel; {203)877 7908 
REST OF THE WORLD 

Logic Programming Associates Ltd., Dept, BV/1 
10 BLimtwQod Close, London SWl 0 3JU 
Tet; 01-874[X350 


inquiry 440 for North America. Inquiry 441 for International. 
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The universal, super-efficient 
Lisp for PC-DOS, MS-DOS, 
CP/M-ee and CP/M-80 
systems. 

Wall! Lisp is a very powerful and complete 
implementation of Lisp. It is similar to Franz (the 
Lisp running under Unix), and is substantially 
compatible with MacUsf} and other mainframe 
Lisps. 

( llltrAffa«t ^ independent tests, Waltz Llap 
was up to twenty{ [} times faster 
than competing microcomputer Lisps 


[ Eatyto 


use. 


^The interpreter can directiy 


r load program files created 
with any ASCII text editor Full debugging and 
error handling facilities are available at all times 
No debuggers to link or load. 


( Pfeclical. 


^ Random file access, binary file 


'support, and extensive string 
operations make Waltz Lisp suitable for general 
programming. A text-file difference program and 
other utilities are included in the package. 


r~ Full I icn T of type imbda (expr^ 

niamtda (fexpr), iexpr, macro. 
Splicing and non-splicing character macros. Full 
suite of mappers, iterators, etc. Long integers (up 
to 611 digits). Fast list sorting using user defined 
comparison predicates. Built-in pretty printing and 
formatting facilitfes. Over 250 functions in all. 


f PlfivihlA ^ Transparent (yet programmable) 
handling of undefined function 
references allows large programs to reside partially 
on disk at run time. Optional automatic loading of 
initialization file. User control over ail aspects of 
the system Assembly language interlace. 

cribed in detail. The 300+ page manual includes 
an exhaustive index and hundreds of illustrative 
examples. 

PROLOG ta^irriir 
FnN| N A t% (tKit completft) 
implwientatipn written hi Wm UlfL In 
; to yi c^. the 
iricfudOs a $0 ^ 

16-bit verslorss require DOS 2.x or CP/W-fl6 and 90K 
RAM (more recommended), 
Z-00 version requires CP/M 
2.x or 3,x and 48K RAM 
mimmirn Walu Lisp runs on 
hundreds of different com¬ 
puter models and is available 
in all dish formats 

uej s^gg* 

^Manual only: *30 (rofmd 
able with order). Foreign orders; add *5 for surface mail, 
*20 lor airnvail. COD add *3. Apple CP^M. hard sector, 
and 3" formats add *15. MC/Visa accepted 

r ■ 1 For furthar inlormaiion or lo ortfar call 

'^l-800-LIP-4000 DEPT.zo 

In Oregon and outside USA call 1- 503-6&4-3000 
15930 SW Colony PL, 
1 ^ Portland. OR 97224 

1‘roW^ode 



m mTEJiNA TIONAL - 


I don’t really 
care to be 


tied to the 


future of UNIX. 


a fatal flaw, because Ward Plus is fast, 
but minorly inconvenient. There's no 
good bibliography or footnote capa¬ 
bility. The index capability that Peter 
has worked out is all right but it is 
pretty slow and hard for me to use. 
There's no on-board sort facility no 
calculation, no spreadsheet. No 
graphics and no graphs. No explicit 
outline {idea processor) system, al¬ 
though WRITE does have features 
that, coupled with 500K bytes of RAM 
disk, work about as well. WRITE is 
great for letters and manuscripts; it 
will do a fair job on documents, but 
not a superb one. 

Worse, there's nothing like Sidekick 
on Zeke If. and 1 have just got to have 
that program before my little green 
telephone index completely disinte¬ 
grates. Sidekick lets me keep notes on 
line, calculate, look up phone num¬ 
bers—not all the word-mashing things 
I want to do. but some of them. 

Meanwhile. Tony Pietsch's Viasyn 
S-lOO PCompatible video board, 
which lets you fool the System 8/16 
into thinking it's a 98 percent compati¬ 
ble PCIone (and has a jack on the 
back into which you can plug the 
Wico Smartline keyboard) is now in 
engineering test: I'll probably have 
one about the time you read this. HI 
also have, probably, an extremely fast 
80286 processor running the system 
and Z80 slave (SPUZ) boards. 

Tve no trouble translating WRITE 
files into WordStar (or any other kind) 
of files; thus f can, for as long as I 
want, continue to use WRITE to create 
text, pass it to some other text editor, 
and do extensive word processing 
there. 111 hang on for a while But I am 
looking for some generic solutions: 
something I can begin to learn in the 
expectation that my time won't be 


wasted. That may be one big inte¬ 
grated program—but I doubt it. More 
likely, it's going to be a whole set of 
small utilities. 

UNIX, of course, has a whole set of 
such utilities built into the operating 
system. The UNIX editor is lousy, but 
how long will it take a good program¬ 
mer to do the functional equivalent of 
WRITE in C? A long time, if its done 
as cleverly as Tbny Pietsch did it in 
8080 assembler: he kept the code 
amazingly compact. However, the 
8088 and upwards family of chips can 
directly address plenty of memory: 
there's no need to keep the code so 
small. 

1 don't really care to be tied to the 
future of UNIX. 

We'll sea Anyway, that's some of 
what I find interesting just now. i sup¬ 
pose it will change one day. *. 

Winding Down 

I'm fading fast. Roberta tells me she 
has the bug, and worse, so does the 
housekeeper. It promises to be an in¬ 
teresting week. 

The books of the month have 
nothing to do with computers. 1 read 
Tlie RomiJH Empire by Colin Wells (Stan¬ 
ford University Press). He disputes 
several of Gibbons's conclusions. Sec¬ 
ond, The Great Siege. MflJta /565 by 
Ernie Bradford (Penguin). Finally, Sfey- 
waiking, Tfi^ Life and Films of GEORGE 
LUCAS by Dave Pollock. If you like the 
subjects, those are good books. 
Otherwise, forget it. 

I've recently received three ex¬ 
amples of the new Osborne Paper¬ 
back Software Library, all for the PC 
and "close compatibles'': alas, no time 
even to open them, 1 was somewhat 
impressed with the packaging. 

Now to collapse. ■ 


I^rry reader^ com¬ 

ments and opinions. Send a self- 
addressed, stamped envelope to lerry 
PoumeUe, do BYTE Pu^licafioKS. POB 
372. Hancock. NH 03449. Please put 
your address on the letter as well as on 
the envebpe. Due to the high volume of 
letters, \erry canm^ guarantee a personal 
reply. 
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I get a lot of letters, for which I thank 
you all. Please don't stop writing. How¬ 
ever: I can't answer all the letters I 
receive either in the column or in¬ 
dividually. I can't even answer all the 
interesting letters. Moreover even if I 
select a letter for a reply there may not 
be room in BYTE. I have tried in past 
times to send a copy of the proposed 
reply to everyone whose letter 1 
selected, whether or not a self- 
addressed. stamped envelope was 
enclosed. 

! can't do that any longer. If you can't 
send postage, then you can't: but ad¬ 
dressing envelopes is eating up too 
much time Please? 


Borland Complaints 


Dear ferry. 

I am writing because although 1 believe 
that the phenomenon represented by 
TUrbo Pascal and Borland is all to the 
good. I don’t think the euphoria spread 
by you. among others, is altogether 
justified My complaints follow: 

The installation program for TUrbo 
Pascal is enough to drive people like my¬ 
self with a graphics card and green screen 
blind. The program tries to write in color 
and succeeds only in being illegible. There 
appears to be no way to turn this off. The 
installation program is a nuisance to use 
anyway. If you want to change the twenty- 
third item, you have to go through the 
previous 22. The defaults on Borland's 
editor make you use WordStar-type con¬ 
trols and I detest WordStar, so the installa¬ 
tion was a fairly lengthy and unpleasant 
procedure. 

The spreadsheet supplied as a sample 
program is useless. There appears to be 
no way to change a cell into a formula cell, 
which is the whole point of a spreadsheet. 
There is certainly no way documented, 
and after reading the code for a half hour, 
I still could see no way. I suppose it is 
churlish to complain about a free pro¬ 
gram. but anyway it is worth no more than 
I paid for it. 

Nowhere is it mentioned in the ads that 
Sidekick is supplied on a double-sided 
copy-protected disk. So my copy of it is 


useless to me. I cant use it. and I can't 
even take it to my office and copy it onto 
single-sided disks. 

Why does Borland International add a 
$15 charge for foreign orders? And why 
won't they accept credit-card orders from 
them? Other software houses accept 
creditord orders on foreign orders and 
either add a small charge for the extra 
postage or don't even bother to do that. 
For example. Laboratory Microsystems 
treats foreign customers exactly the same 
as domestic. I actually purchased my 
Borland programs from Micro-Way Inc., 
which added a small postage charge. 

You have often written about absurd 
software licenses. There is none worse 
than Borland's, which claims it is 'Illegal" 
to use their software without returning the 
license agreement. I have no intention of 
returning it under that kind of threat. On 
the other hand. I do feel bound not to give 
copies away. 

Michael Barr 
Montreal Quebec Canada 

Well the *'license agreemenV' is a bit 
slily: rve commented before about the 
absurdity of trying to cover your flanks 
with both //cense and copyright since the 
ng/i£s coni7/ct. Oh, well. 

I've had other outlanders complain 
about the extra $/5; Philippe Kahn of 
Borland tells me that ft costs Mm that 
much to fill out all the paperwork in order 
to export this high-tech item: and he can Y 
afford to pay that himself. I doubt that 
makes you feel better but I have no 
remedy. 

I still think Tbrbo Pascal is one of the 
best bargains in the business—leny 

Maybe It Was Dracula 


Dear Jerry. 

Your comments about the origin of bug 
and k cafard in the Oaober BYTE (page 
TTO) were very interesting. 

I've often heard the story about the 
dead moth in the relay. It could have hap¬ 
pened! But I've also wondered why faulty 
computers couldn't be "debatted." 

In late 1962 or early 1963 the IBM 7010 
computer was undergoing engineering 
tests before being released to production. 


ft was being run 24 hours a day, seven 
days a week, in an attempt to make it fail 
(it did, numerous times, and fixes were in¬ 
corporated in the design). Although I was 
one of the engineers on the design team, 
fortunately 1 didn't draw late-shift test duty. 
Therefore, f was among those who 
chuckled one morning when we read in 
the logbook that the guys on the grave¬ 
yard shift had spent some time dodging 
a bat flitting around the machine room. 
We figured they hadn't been getting 
enough sleep. 

Their reputations were restored several 
weeks later when the machine was being 
dismantled for shipment to the manufac¬ 
turing plant or someplace Inside the 
power supply, where it had apparently 
been electrocuted, was the rapidly decom¬ 
posing corpse of a bat. 

Wallace B. Riley 

San Francisco, CA 

I have heard Grace Hopper tell the 
story of the first bug^they actually 
Scotch-taped the moth into the log¬ 
book—but t have never heard of bats in 
the computer be^Dfie.^ 

When [ was an undergraduate, a small 
bat flew Into my room and made a home 
inside an old Zenith mahogany high-arch 
vacuum-tube radio my landlady fur¬ 
nished with the room. He—I think he aP 
though with bats its hard to tell—lived 
there all winter eating mostly milk and 
table scraps and sometimes flydng out the 
window, presumably to hunt insects. 
Come spring he left me. 

If my bat would live In a radio, I sup¬ 
pose another might find a computer 
quite cozy .. .—ferry 

Mac and Lisa 


Dear jerry. 

1 just have to add my two cents to the 
MacDebate. As a computer user who is 
a systems engineer, a systems program¬ 
mer, and a student of psychology (in par¬ 
ticular ergonomics). I feel well qualified to 
comment on the subject of user-friendli¬ 
ness, However, the problem with the Mac 
(and with Lisa for that matter) is mostly 
one of nomenclature. 

[mntmued] 
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It would be stretching the common 
definition of computer to call a Wang word 
processor or an arcade video game a 
computer, but they sure do need to com¬ 
pute to do their jobs. So it is with Mac and 
Lisa: they compute, but they are not com¬ 
puters, Perhaps we should call them 
productivity-enhancement tools. 

As a programmer and engineer, I expea 
a lot of my machines. I expect them to do 
exaaly what I want in exactly the way I 
want them to. Give me a twelfth-genera¬ 
tion computer that reads my mind and for¬ 
mats output to my liking and I'll be happy 
Until them Vl\ probably program my own 
applications when I have the time. That is 
the main reason I don't like Mac and Lisa. 
They are not programmable devices. They 
don't seem to be designed for that. 

If one accepts that these Instances of the 
class electronica are not computers, then 
many of the complaints about them 
become moot. After all. I don't often 
worry that my secretary's word processor 
doesn't run BASIC or that my phone- 
answering machine doesn't understand 
the CP/M operating system. There Is still 


the issue of friendliness, however. 

My hands-on use of these machines has 
been limited to a demo, but it is enough 
to convince me that Apple will nmr make 
a decent keyboard, i can hear them now. 
"But with the mouse...." Unfortunately, 
my experience with Apple mice has con¬ 
vinced me that I can generalize my last 
comment to include all physical input 
devices A touch-typist keeps track of eight 
fingers and two thumbs on 50 keys on a 
typewriter, more on a terminal or other 
keyboard device Does Apple really think 
that two buttons and two fingers would 
be confusing? It would also be nice if the 
mouse had enough mass to let you know 
it was there: it's ]ust too cheap for my taste. 

That's all I have to say that 1 haven't seen 
in print already. TWo things in parting. First, 
you might be interested to know that this 
IS being composed on my HP 110 using 
Memomaker and will be printed at my of¬ 
fice in the morning using an IBM PC XT 
as a print spooler: 1 love this machine! Sec¬ 
ond, 1 came in during the second act: 
could you print a Cast of Charaders on 
occasion (e,g., the part of Zorro is played 


by a ZrlOO. etcj? Thanks and keep up the 
good work: I always enjoy your column. 

Chrisiopher Nelson 
Croton-an-Hudson, NY 

UNIX AND S-lOO 


Dear ferry. 

It may seem to you that there is a future 
for the computer hobbyist, but I fear Tm 
destined to join the dinosaurs even before 
I get my machine built Because I'm not 
rich, and actually enjoy configuring a sys¬ 
tem on a board-by-board basis, that's the 
way r'm buying it My interests lean toward 
artificial intelligence, and I v^nt a machine 
with some horsepower on which 1 can run 
UNIX. (Yes, I know. UNIX is easy for new¬ 
comers to get lost in: HI be naming my 
machine TWIlight Zone) Now's the dilem¬ 
ma: CompuPro. Dual, and others make ter¬ 
rific 80286-and 68000-based boards: I've 
yet to find a manufadurer or dealer that 
will bundle UNIX with an S-100 processor 
board, I even went so far as to call Micro¬ 
soft to hear about the fabled XENIX, only 


TIMES FASTER! 


SuperPast Software Dovalopment Tools 



INCREASE YOUR PROGRAMMING EFFICIENCY 

With high-performance software development products from SLR Systems. 

No other tooft approach the epeed or flexibility of the SLR Systems line. 

*\ Jn two words, I'd say speed & flexibility", 

Edward Joyca. Nov. 84 Mfcrocomputing 

-LINKERS- 


"ZeOASM is an extraordinary product,/', 

Roban e/i/m, Sapt. 84 DDJ 


•ASSEMBLERS' 


RMAC/M80 macros 

Nested INCLUDES A 

conditionals 

16 char labels on 

externals 

Built in cross- 

reference 

Optional case 

significance 

Phase/dephase 


Math on external 
words and bytes 
Define symbols from 
console 

Generate COM. HEX. 
SLR-REL, or Micro- 
soft-REL files 
Time & Date in listing 
Over 30 configure 
options 




Z80ASM -full Zilog Z80. $125 

NEW! ZaOASM^ -all tables virtual.$195 

NEW! SLR MAC -full Intel 8080, with 

Z80.LI6 extertsions internal .$125 

NEW! SLR MAC + -all tables virtual. $195 

ZSO CPU. CP/M compatible, 32K TPA required. 

Inquiry 348 ‘Z80ASM...a breath of fresh air...", 

Computar Language. Eat. 85 

yfSA I 

C.O.D.* Check or Money Order Accepted 


> Links SLR 8 MSO 
format files 

• Output HEX or COM 
file 

SLRNK+ Includes: — 


Three separate 
address spaces 
Load map and 
SID/ZSID .SYM file 




All tables overflow to 
disk 

HEX files do not fill 
unused space 
Intermodule cross- 
reference 
EIGHT separate 
address spaces 


Works with 
FORTRAN & BASIC 
Generate PRL & SPR 
files 

Supports manual 

overlays 

Full 64K output 


SLRNK -fastest memory based ___ $125 

NEWf SLRNK+ -full featured virtual_ ___ $195 

Combo Paks available from $199. - $299. 

For Bddlllonal Information contact SLR Syatami 
1-800-833-3061, In PA (412) 282-0064 
1622 N Main St. Butler, PA 16001 * Telex 559215 

S' L R-^ystems. 






























SIGN-MASTER^^ 
Number 1 in word charts 
for presentations and reports 


[Create powerful head- 
llines using SIGN- 
[master's color, size> 
land font options. Here we 
Ichose Bold Roman font. 


'THE BOTTOM LINE 


PROJECTED EARNINGS 
CMilliDns of $) 


■fighiight a single charac-, 
|ter, word or an entire line 
at the touch of a button* 
4ere we focus attention 
Dn one number with color 
3nd underline. 



'78 

'79 1 BO 

'81 

'82 ^ 

Sales 

86.- 

121 .0 144-0 

163.a 

182.0 1 

j Net iticome 

5-9 

8 8 11.4 

13.4 

15.7~] 

ROS(%) 

6.9 

7.3 ' 7.9 

B.S 

8.6 

i Mkt. Share 

48% ^ 

1 61% I 65% 

71% 

76% 


Indicate source, date, au-. 
|hor. etc. with SIGN- 
^ASTER's footnote op¬ 
tion. Bold Standard font 
{used in this example. 


Capital expenditure required: $5 Million 
'Net present value = $g4.25 Million 
(opportunity cost of capital S4%) 


AnrtlMl Report) 


'Develop professional ta¬ 
bles quickly and easily. 
Once data and text is en¬ 
tered. SIGN-MASTER de¬ 
termines the spacing and 
layout. 


Produce SIGN-MASTER 
word charts on paper, 
overheads or slides. 


yrth SIGN-MASTER, the possibilities are unlimited: 


cAETJAi. LTsES Market 



Sujiuuv PIHJJ 4 CUL Data 


.—111 mu* 4H4.IW 




tWMIilT 1 

^ 


-^ ELECfftMOra 

-•r'l' ^ 



_ -—" ■>« 




riNAtvrqAEi ^H^UMAFiy 


NEW pRoiaucr i^hoPosal 

rt*/. jJA* ffr* 


■A Sku^Je^amt Sarr far ffn 


Proposals 


Summaries 


Exhibits 


Schedules 


Tables 


Title Pages 



SIGN^MASTER is 
the first program de¬ 
signed to allow every¬ 
one from top manage¬ 
ment on down to produce 
'colorful, attention-gaining 
“word charts” and tables for presentations 
and reports. 

Created on an IBM PC with a compatible plot¬ 
ter or printer, SIGN-MASTER word charts are 
superior in quality to typing and less expensive 
than typesetting or printing. 

Professional Word Charts Made Easy 
In just minutes, this unique menu-driven pro¬ 
gram lets you create impressive, easy-to-read 
documents using words, numbers, lines and 
SlGN-MASTER's simple-to-master Table Mode. 
Number 11n Quality Text 
SIGN-MASTER offers the greatest variety of 
text options. In addition to 6 fonts, 16 sizes and 
8 colors, you can justify text, underline, italicize, 
set margins, spacing, and more. : 

An Important Presentation Tool 
With SIGN-MASTER and any one of over 40 


plotters, you can produce full color originals on 
paper and overheads. The program also works 
with most popular printers to create the high¬ 
est quality printer graphics possible. 

Make Super Slides Quickly 
and Economically 

Presentation-quality 35mm 
slides can be created in-house ^ 
and inexpensively using the^fe 
Polaroid F^lette in conjunction ; 
with SIGN-MASTER. 

For reports and presentations thaTget no¬ 
ticed, get SIGN-MASTER — Number 1 in word 
charts. 

The retail price is $245.00, Call or write today 
for a complete information kit and a demon¬ 
stration at your nearest dealer. Decision 
Resources, Inc., 25 Sylvan Road South, 
Westport, CT 06880 (203) 222-1974 

Inquiry Ml 



The developers of CHART-MASTER 

DecisionResources 

Software Designed for Decision Makers 


SJCN-MASTEH I* a tfBdfmark of Dsciaton Reaourow, Irw. SlQw-MASTER Is avaJlable tfxpugii iha faflowbug intsmatlonal tfisassutotsi GrafjSk (QotebQfg) Scandinavia: Teleccmputef Woro-Shop 

(Essan) Qsrmow. Ausfrfs; Errt«rpriess (Rottardafn} BbtmIux; Edlsan (Ptarn) France; Sumlock SondfUn (Lwidofi) U-KL; CaUctifim S>. lUiy and Oon^ledand and EnirA Wbddwkts. 
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CO be told that it was sold to hardware 
manufacturers and vendors only and that 
I should contaa a dealer with my needs. 
Sigh. I haven't found a dealer who will sell 
UNIX with a processor only. 

1 can t accept that my interests are so 
strict and narrow as to completely cut me 
out of the mainstream of the micro 
marketplace—there are lust too many whole 
systems (68000 or 80286 running UNIX) 
available as business systems for those 
with the money to spend. What 1 can ac¬ 
cept is that the market for do-it-yourself 
systems integrators is dwindling: people 
are buying more prepackaged systems 
and doing their own less. It is also far more 
lucrative to prepackaged systems and 
unbelievably easier to suppon the same. 

it would be possible for me to finance 
the purchase of a PC AT and find UNIX 
for It, but I've no way of knowing what 
compromises were designed Into it, nor 
would 1 know if the UNIX was just trans¬ 
ported 8086 code or an honest rewrite to 
take advantage of the new features in the 
80286, (My feelings on the PC are quite 
strong—the only thing IBM did was take 


a mediocre design and turn it into the stan¬ 
dard for PCs. it could have done a much 
better job: I'd rather build my own.) 

I could go on ad nauseam, but I'm sure 
you get the drift: weTe a dying entity be¬ 
ing replaced by the bundlers of PCs, Lotus 
and such. There is much being published 
on computing, but much on these products, 
rather than the internals of the machines 
themselves. It comes down to a definition 
of hobbyist. 

Mark Pilon 
FOB !05 
Golden. CO 30402 

You have quite a problem; I expect that 
Steve Ciarcia would be more help than 
! can be. Or maybe one of the readers 
can help.—lerry 

Award Winner 


Dear lerry. 

This gem accompanied the Pro-Digicalc 
spreadsheet program we recently bought. 
It's one of the more interesting software 
license provisions i've seen. 


"You may not attempt to discern any of 
the software concepts or architecture from 
the software:' 

Michael E. Macmillan 

Ye gods: if die goal of Why Systems Inc 
is to get people to ask "why?" on the 
theory that it svill make their name mem¬ 
orable. they've succeeded. Herewith they 
receive my annua! crumpled floppy 
award for the silliest license agreement 
yet The rest of the agreement is stan¬ 
dardly stupid: this provision is what wins 
for them. 

Thanks.—[erry 

Computer Stores 


Dear Jerry. 

Your sympathy for full-price computer 
store owners Is misplaced. As long as 
computer stores hire teenage techno¬ 
babblers, rejea shoe salesmen, ham¬ 
handed repairmen, and other incom¬ 
petents, and as long as It is cheaper and 
more cost-effeaive to get unassembled 
components in boxes via UPS than to lug 


CAD SYSTEM 


2D Starting at $9,999.99 
3D Also Available — CALL 

All Plotters, Digitizers, Software and 
Training, one place for all your needs. 


COMPUTERS 


ieMPC64K1Dfl.S1449 

IBM PC 256K 2'A HT DR.$1630 

IBM PC 256K HT DR + 10 MB.$2699 

SANYO 555-2 (2) DS/DD+SOFTWARE $999 
SANYO 555-2 (2) OS / DDfMON+8 $ 1399 

IBMPCXT256K. $3848 

IBM PORTABLE. CALL 

SANYO 55S-2+COL. MON 

+5 SOFTWARE. $1599 


SOFTWARE 


SYMPHONY.$469 

LOTUS 123.$285 

<JBASEII/tll. $289/$398 

WORD STAR PROPACK.$348 

OTHER SOFTWARE. CALL 

RBASE. CALL 


MONITORS 


AMDEC310A. $165 

AMDEC11+.$415 

PRINCT0NGRAPHICHX12.$469 

SANYO. $149 

TAXAN RGB. $448 

PGSMAX 12 . $195 


DISKETTES 


VERBATIM DS/DD.$25.85 

VERBATIM SS/DD .$19.79 


PRINTERS SPECIALS 


CABLE ..$19 

0K10ATA 92P ....$395 

OKIDATA 93P ......$625 

EPSON FX100/80 . very very low 

BROTHER HR 15/HR25 $390/659 

BROTHER HR 35. $898 

OTC STYLE WRITER 35K BUF $499 

OTS3flOZ-F4eKBUFF $933 

EPSON LQ 1500 very very low 


MODEM SALE 


HAYES 1200 MODEM. $480 

HAYES 1200B.$39T 

1200 SAUDAuio Dtal. Auto Answer, Auto Log On, FiIe 
Trarvfilflr, Piinling. Gall Piogress Monnonng Awio 

Baud finiteSeleciHW For I0WPC. KT PortTibie 
andCompftiibie MrideinSufinyvate U S A $249 

Dealef irKjUiiiiHes wetccifne 


WE’LL BEAT ANY 
ADVERTISED PRICE 

(IF WE BOTH HAVE IN STOCK) 

800-621-0854 x 905 
800-272-0045 (Calif, only) 


DISC DRIVES 


EVEREXCOGITO 10 MBINTL . $848 

SIGMA 10 MB INTERNAL.$875 

TEAC - h HT for IBM 360K.$149 

SHUGART455 tor IBM 360K .... $155 

TANDON 100-2.$170 

IBM DISC DRIVE.$199 

CDC DRIVE for ISM.$195 

TECVjHTforlBMSeOK.$135 


HARDWARE 


PC PEACOCK.$234 

HERCULES CARD.$313 

64K RAM SET.$42 

AST 6-PACK 64K/256K. CALL 

AST MEGA PLUS II64K. CALL 

KEY TRONIC KEYBOARD 5151. $209 

TELMAR GRAPHICS.$485 

EVERX BOARD. CALL 

OTHER HARDWARE. CALL 

SIGMA MAXMISER.$249 

8087 CHIP .$178 

QUAD BOARD.$278 

PLANTONtCPLUS.$385 


LEASING ARRANGED UP TO $1 MILLION AT 
LOW RATES. CAN INTRODUCE YOUR NEW 
PRODUCTS TO MARKETS. UPGRADE YOUR 
PRESENT COMPUTERS WITH 10MB PLUS 
HARD DRIVES. COMPANY P.O. WELCOME. 
MC/VISA -I- 3U CASH PRICES SUBJECT TO 
STOCK ON HAND. OPEN 7 DAYS. 


MVINCED COMPUTER SYSTEMS 


Sunnyvale 
Fremont 
San Francisco 
Walnut Creek 


665 Grape Ave. 
39138 State St. 
690 Market St. 
1987 No. Main St 


(408) 732-6200 
Town & Faire Center 
(415) 3974311 
(415) 945-8011 
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CHAOS MANOR MAIL 


them home from a full-price computer 
store they deserve to fail. 

Other types of consumer businesses 
long ago developed into effective mer¬ 
chandisers. The result is that discountera 
mail-order houses, and full-service re¬ 
tailers successfully coexist. When we pay 
full price for a stereo at DeLuxe Sound, 
it is because we receive value that Curb¬ 
stone Discount does not offer, and it was 
worth the price difference. Often that dif¬ 
ference is simply the knowledge that our 
needs were met by an effective product 
combination in an appropriate price range 
backed by a reputation of quality service, 
and that the transaction was accomplished 
treating us as intelligent human beings 
rather than suckers to be bilked. 

[ am a consumer who has too often 
found that Compu-Bilk and their Ilk fail to 
provide the services they accuse the dis¬ 
count stores of not providing. Often the 
discount stores and mailorder houses 
provide a level of service that 1 earnestly 
wish 1 could get at my local full-price store! 
As a long-term computer professional, who 
for a variety of reasons shops in camou¬ 
flage, I can usually tell when computer 
store salespeople are simply trying to ex¬ 
tort. The average consumer feels this too, 
no doubt, in an undirected uneasiness that 
translates Into the behavior your commen¬ 
tary discusses and store owners deplore. 

When full-price computer stores make 
it clear to consumers what they get for 
their money and if that something is of 
value to the consumer, the full-price com¬ 
puter stores will survive. Tbo many com¬ 
puter-savvy people think that consumer 
marketing is easy and they can make a kill¬ 
ing selling them. Evidence of this attitude 
is your own lament in the same article 
about product pricing. Add the observa¬ 
tion that the inexpensive Borland products 
were available only by mail order, in spite 
of strong marketing, until they became hot 
items and the verdict is guilty, If they fail 
to repent, they will continue to go out of 
business. 

The halt, lame and starving of the world 
need our sympathy and good works. Let's 
not waste them on the smug and greedy 
who don t! 

Richard L. Swanson 
North Bend WA 

it depends on the store, course; Vve 
written my share of diatribes against the 
smooth-talking imbeciles who don’t know 
a ROM from a cable designation. How¬ 
ever. when good stores do hire knowl¬ 
edgeable salespeople and try to provrde 
fuii service. I’d like to see them succeed. 


Perhaps you ’re correct: I may have exag¬ 
gerated the problem. / hope so.—Jerry 

MORE ON Copy Protection 


Dear Jerry 

People discussing the iustifications of 
copy protection often compare software 
to books. Proponents of copy protection 
argue that book owners hardly expea 
unlimited copying privileges or expect 
free replacements for lost or destroyed 
books, so why should software owners ex¬ 
pect these privileges? What they say has 
an element of truth but misses an impor¬ 
tant point: books are rugged, and floppy 
disks are fragile. If you were to leave a 
book on the dashboard of your car in the 
hot sun for four hours, then take it out. 
drive over it once or twice, then dribble 
a little coffee on it, you could still curl up 
with it that night and have yourself a good 
read. A floppy disk would hardly fare as 
well under such abuse. Furthermore, if a 
word or two of a book were somehow 
smudged or made illegible the remaining 
information in the book would scarcely be 
compromised, but a garbled byte or a bad 
sector on a disk could render the whole 
disk unreadable or ruin the program. Copy 
protection may or may not be defensible, 
but 1 don't think that the justification can 
be based on a comparison between flop¬ 
py disks and books. 

Garth Ware 

Encinitas. CA 

Weil said. I agree. ThanAs^Herry 

WordStar Tips 


Dear Jerry 

You have mentioned that WordStar's 
global reformat command is grossly slow. 
There is no explicit global reformat com¬ 
mand in WordStar (that 1 know of), so i 
presume you are using to repeat 

the "B (paragraph reform) command until 
interrupted by an <ESC> (or other key¬ 
stroke), This is indeed quite slow, but part 
of the reason is that '"Q"Q< key > pauses 
between each execution of <key> to 
allow the user to observe the effects so 
far and decide whetherAvhen to interrupt 
the repetition, If there are many short 
paragraphs, spends much more 

time pausing than reforming. 

However, a digit keystroke (1-9) follow¬ 
ing "Q"Q"B adjusts the duration of the 
pause. A "1" gives no perceptible pause 
and speeds global reformatting quite a bit. 
("OH is also needed to prevent hyphen- 
help from stopping the reformatting for 


hyphenation, 1 have patched my WordStar 
working copies to default to hyphen-help 
off to avoid this.) Global reformatting is still 
not blindingly fast because of the screen 
rewrites after many "Bs, But since Word¬ 
Star can handle a large document in a 
single file, no operator attention is 
needed. So when I need a global refor¬ 
mat. I Just take a break while the computer 
does what it's best at! If you haven't tried 
the speed adjustment on the you 

may be in for a pleasant surprise. 

Kirk A, Mathews 

Thanks for the dps WbndStar is a pretty 
good editor; at least WordStar 3.3 with 
Ordiid's PCturbo 186 board really zings. 
1 still use WRITE on 8-bit for most of my 
work, but when I do need to use the 
PCturbo 186 fve actually got sort of fond 
of WordStar Thanks.~\eTry ■ 


Users Group Corner 

Canadian Sanyo User Group 

do Ryte Data 

Box 210 Mountain St, 

Haliburton, Ontario KOM ISO 
Canada 

Mac Street Iournal 
NY MacUsers' Group 
POB 6686 Yorkville Station 
New York. NY 10128 

null-Babel 

independent Newsletter for CBASiC 
Users 

do Ric Allen 
799 Converse Dr, 

Cincinnati, OH 45240 

Central Kentucky 
Computer Society 
Suite 100. Security 'Trust Bldg, 
Lexington. KY 40507 

TIRC Users Group (T1 Professional) 
4212 San Felipe Rd.. #287 
Houston. TX 77027 

PSU International {Victor 9000) 
Joe and Ann Reid 
POB 3244 

Scottsdale. AZ 85257 

Washington Area Rainbow 
User Group (DEC Rainbow) 
6415 Adelphi Rd. 

University Park, MD 20782 
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MTIO 10 Mbyte Micro Tape Bochup ''add it to your XT' $695 

XTOl Micro Tape Backup and 1/2 High Roppy "add it to your XT ' 

ISl 0 10 Mbyte Hard Disk aiith Controller S795 

ISl OR 10 Mbyte Removoble Hard Disk/Controtter $1295 

1520 20 Mbyte Hord Disk ujith Controller $1095 

1533 33 Mbyte Hard Disk/Controller & Pouuer Supply $1995 

ISPS Pouucr Supply "Internal” (140 ujatts) $295 

CCOl Floppy/Hard Disk/Controller Card (1.6 Meg floppy Compotible) S465 

ujhen ir^luded in any of above Hard Disk Systems ackJ $185 

NOT€i The above pricing is fbr internol units, external units ore ovoiloble, Micro Design 
Intcrnotionol hos been saving the Conputer industry for over 8 yeors ood all our products 
corry a one year ujorranty uilth o BO-doy rnoney back guarantee. 

MflGNCnC MCMORV ^ 

PRODUCTS FOR TH€ P mL 

IBM XT/PC RND FROM 

COMPffllBLCS. .. ^ 






UJITH TH€ 

puncHflse 

OFflN'^ 
hard disk 


(DOSmQnuolondlsl<) 


Assist s^ 9.95 

(for fasten dish 


...US' 


■ 

Mast 

TO OfiDCR CRLL COLLCa 
(305) 677-8333 

erCordA/isa/Check/or Money < 



Miao Design InternotlonQl Inc 


6566 University Slvd„ LUinter Parl^. Rorlda 32792 

Inquiry 259 


(305) 677-8333 




















































BYTE WEST COAST 


Lasers, Office Publishing, 
and More 


Interleaf's 
OPS-2000 and 
TPS-2000 
FastFinder 


BY John Markoff 

AND 

Phillip Robinson 


BYTE 'West Coast is prepared 
monthly hy BYTE's editors and staff 
iH Saw Francisco and Palo Alto. 
Correspondence should he addressed 
to BYTE Wsst Coast, BYTE 
Magtaine, 42 5 Battery St.. San 
Francisco, CA 94111. 


I f you want to be ''in," introduce some¬ 
thing that uses both a microcomputer 
and the Canon laser-printer engine. 
That inexpensive, high-resolution, fast, and 
silent descendant of the copying machine 
is popping up everywhere Last spring 
Hewlett-Packard introduced its LaserJet 
printer-based on the Canon engine. In 
January Apple unveiled the Macintosh Of¬ 
fice (see our article ’The Macintosh Office" 
in the Februaiy BYTE, page 120) and its 
LaserWriter printer—based on the Canon 
engine. In the meantime several other com¬ 
panies have announced laser printers for 
the IBM Personal Computer (PC) market 
based on—you guessed it. Plenty of peo¬ 
ple are betting that the laser printer will take 
a huge bite out of the daisy-wheel market. 

Another, more expensive, way to be "in” 
is to find an application for the Sun Micro¬ 
systems workstation. As we mentioned in 
the January BYTE West Coast ("Light 
Tbuches," page 415), that powerful 68010- 
based microcomputer has impressive 
graphics, windows, and speed. 

So what would be the ultimate "in"? Right 
again—combine the Canon laser printer and 
the Sun workstation, interleaf's Office 
Publishing System (OPS-2000) and Technical 
Publishing System {TPS-2000) do lust that. 
Interleaf, based in Cambridge, Massachu¬ 
setts, is ... Wait a minute. Did someone 
say, "Cambridge isn’t Vfest Coast?" Ufell, we 
anticipated some such opportunistic heck¬ 
ling, and we have some answers. 

Much of the Interieaf publishing package 
comes from right here in Silicon Valley, 
ideas and components derive from Xerox 
Corporation—particularly its famous Palo 
Alto Research Center (PARC), Alto and Star 
features, such as icons, windows, and 
object-action prcxesses, are fundamental to 
the Interleaf software. And we weren't the 
only ones to notice: at the interleaf system 
demonstration in Menlo Park, we heard a 
potential customer muttering, "This looks 
more like Xerox than Xerox." Some of the 
foiks at Interleaf came from Kurzweil Com¬ 


puter Products back east (responsible for 
the famous reading machine), but there's 
even a connection there. Xerox bought 
Kurzweii. Finally were fascinated by the 
competition that is shaping up between the 
Star clones: both inexpensive machines like 
the Macintosh and expensive machines like 
these Interleaf systems. 

Interleaf introduced the OPS-2000 system 
in the summer of 1984 and is now showing 
off the new, more powerful TPS-2000 sys¬ 
tem. The TPS-2000 is built around the same 
hardware as the OPS-2000 but it has im¬ 
proved software. It features new I/O (in¬ 
put/output) support: an optional optical 
scanner (to convert images into bit-map 
displays for editing and printing) and a 
phototypesetter interface Either system lets 
you create text and graphics, combine them 
into documents, and print them on a laser 
printer. 

In general, the idea behind both the in¬ 
terleaf and Apple systems is that you won't 
have to take office documents outside the 
office to typeset them. The print quality 
from the laser is high enough that you can 
use its output for forms, reports, proposals, 
and manuals. (Besides, the printer can pro¬ 
duce eight pages a minute.) The Sun 
workstation screen displays 75 dots per 
inch; the laser printer prints 300 dots per 
inch; and a phototypesetter produces 1000 
dots per inch or more. 

Does office publishing sound like a nar¬ 
row, specialized field? Interleaf believes that 
office publishing is a biliion-dollar industry 
that will grow to 8 billion dollars by 1988. 

Hardware 

The Sun workstation with the Sun 2 pro¬ 
cessor card runs the Interleaf shell (which 
is written in C) under Berkeley 4.2 UNIX. 
The shell has its own windows and doesn't 
let you run other applications concurrent¬ 
ly. However, to run another program all you 
have to do is get back to UNIX. That's easy, 
in fact, even without any help, the system 
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did it several times during the demon¬ 
stration. 

A three-button optical mouse is 
used to control most of the work on 
the 19-lnch diagonal screen. The 900- 
by 1152-pixel screen yields the high 
(75 dots per inch) resolution and a 
high spoilage factor. What's spoilage? 
That's what you feel when you play 


with a superb, expensive machine like 
this and then have to go home to a 
bare-bones Kaypro. 

The basic Sun workstation has 2 
megabytes of RAM (random-access 
read/write memory) and ROM (read¬ 
only memory) and is accompanied by 
a 42-megabyte hard disk. If the two 
terminals you can attach to the 


42-megabyte system aren't enough, 
buy the 130-megabyte disk; then you 
can attach as many as 15 terminals (if 
you can afford them). Each Sun work¬ 
station costs about $22,000. The 
OPS-2000 system with software, one 
workstation, printer driver, printer, 
and lots of support and instruction 
runs about $52,000. The scanner and 
scanned-image editing option costs 
$40,000. The digital-typesetter inter¬ 
face that sets type and produces 
camera-ready pages (supporting 
Monotype. Compugraphic. Autologic, 
and Information International typeset¬ 
ters) begins at $7500, the laser printer 
at $14,500. 

Although Interleaf specializes in 
turnkey systems, the company is hap¬ 
py to discuss other deals—particularly 
if you already have a Sun workstation. 
If you want to use other computers, 
a simplified version of the OPS-2000 
software is available now for Apollo 
systems—both the bit-slice and the 
68000 versions. According to Interleaf 
software engineer Roch Skelton, ports 
to other systems are in the works. 

The Imagen printer controller ac¬ 
cepts fonts, bit maps, and ASCII 
(American Standard Code for infor¬ 
mation Interchange) characters from 
the Sun wortetation and rasterizes 
them. That is. it converts them into 
one big bit map for the Canon printer. 
Skelton notes that the rasterization 
software is Imagen's, but "We're helj> 
ing them develop and fix their soft¬ 
ware.” Imagen. by the way, is another 
one of the many companies popu¬ 
lated by refugees from Xerox. 

The Imagen printer-controller box 
has about the same volume as the 
Canon printer but is shorter and 
longer, inside it is a 68000-based 
computer and 1.25 megabytes of 
memory. It also interfaces with the 
new Ricoh Corporation laser-printer 
engine. Its specifications are about 
equivalent to the Canon's, but. ac¬ 
cording to Interleaf. Ricoh has a 
stronger market in Europe 

By summer 1985 we should see 
laser printers capable of 600- to 
800-dot-per-inch resolution. Interleaf 
is using such a printer with its own sys¬ 
tems. This resolution approaches that 


HNAim 

Communications Hardware and Software that’s 
Inexpensive, Easy to Use and Guaranteed. 




fncToatbfe amount of udUfy avaiiaoio to 
afmoat apoiiCJtHQP ‘ 

firiw-. 1Z/M Hm/aeopy 


S495 


SNARE'”— SpidefNel s Callback Sectirily System 

Prolecis ANY dialup cqmpuiHr system from unauthorised intruders tCQ K 
Aulhorized users are called back al mpecilic locatiorts '^D*j □ 

• SNARE secures thre^ mudeni lines ai less rben $200/1 me 

Up 10 three separate computers can use SNARE simultaneously 

• Uses Hayes-compatible rnodetns or oihers hke DEC s DF03 
* Siores 70 authorised u&ers errpands to 150 {3D0 + soonj 

SpiderNet— Prinler/Ploller Shariag Hull 

• Sheres expensive RS-232 plollers, daisy wheel or laser printers 
* Makes laser primers alfordablo lor your otfice or dopartmeni 
« Two lo Tive micros or mmis can share a peripheral 
• Connect and use—no software modificalions required’ 

• O phonal £4K bulter for spoO'Nng 

SpiderNet— Computer and Peripheral lielworking 

• Six port. Intelligent soltware-controHed RS-332 switch 
• Share multiple peripherals between systems 

* inlerconneci computers to share data and files 
• Three pairs of ports can be connected sinrtuiianeousiy 
• Links ports at dIMerent baud rales 

* Programmable perfect torcuslom RS M? corrlfol application 

SpiderNet— MulHplexer. Terminal Concenlraior anif more 

• Five to one RS-232 multiplexer/demuitiplexer 

* SXl or 4x2 concentrator for expanding terminal porls 

ENVOY ^"—Telecom m un i cat ions Soil wa re 

• Access to electronic mail, remote syslems and data networks SdQ QR 

• Error tree, lext and binary file transfers via XMODEM or ANSI X3 
m Smart lerrmnal mode with capture buffer, autodial and autologin 

* Easy lo use, menu driven, compact and high speed 
* Utililles rnenu tor copy, type, print, erase and rename files 
I For IBM PC. PCjr. PC compatibles. Sanyo MBC-55X, 
CP/M^eO or -06 

30 If ay money-liack guarantee on all products 



ARTISOFTinc 

Box 41436, Tucson, Arizona 85717 
(602) 327-4305 


Inquiry 32 for Dealers. 
Inquiry 13 for End Users. 
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at the low end of typesetting. Inter¬ 
leaf will use a Tbshiba printer engine 
with a Dataproducts controller to pro¬ 
duce up to 24 pages a minute by next 
year. Interleaf hop)es to create its own 
printer controller, which it calls RIP, for 
Rasterizing Image Processor. 

Software 

Both the OPS-2000 and the TPS-2000 
accept text from IBM PCs, Wang word 
processors. WardStar. Scribe. Nroff, 
and Ttoff—In fact, just about any ASCII 
file. Interleaf has filter programs to 
massage text that doesn't arrive in 
usable condition. Documents within 
the Interleaf systems are saved as 
standard UNIX files and you can 
transfer them between UNIX systems 
using standard utilities. The attributes 
that dictate the document s format 
are stored in a separate tlof file. Except 
for a leading period, the dot file has 
the same name as the ASCII file. The 
OPS-2000 also directly accepts Lotus 
1-2-3 spreadsheet data via a special 
RS-232C connection and a communi¬ 
cations program that are available 
from Interleaf. 

The fonts occupy 2.5 megabytes of 
disk space and the software occupies 
another 5 megabytes. The basic 
OPS-2000 shell takes up 600K bytes 
of the internal memory; having it in 
RAM speeds up document format¬ 
ting. Even 2.5 megabytes of font 
storage contains only two fonts: a 
serif style (called Classic) and a sans- 
serif style (Modem). And the font 
sizes only go up to 24 point. Future 
versions will include 36- and 72-point 
sizes, light and condensed fonts, and 
other improvements. 

Interleaf claims to be ready to sup¬ 
port color when the workstation and 
printer hardware can handle it. “It's an 
evolving product" was a sentence we 
heard repeatedly. Skelton kept refer¬ 
ring to the many new features in the 
March software release—more fonts, 
new paint capacities, section number¬ 
ing, document indexing, etc. 

The OPS-2000 discriminates be¬ 
tween four types of graphics; business 
graphics (charts and graphs that the 
OPS-2000 software produces), 
scanned images (input through the 


special optical scanner that interleaf 
sells), simple created graphics (boxes, 
lines, circles), and Calcomp 960 plot¬ 
ter graphics. Eventually, all of these 
will be interchangeable. However, the 
older version of the OPS-2000 has 
limitations for each. For example, 
scanned images can’t be rotated and 
Calcomp 960 plots can t be filled 


because the software doesn’t 
recognize the edges of the figures as 
continuous. The Adobe PostScript/ 
Apple LaserWriter combination and 
the interleaf OPS-2000 are clearly dif¬ 
ferent in that the former can print 
anything you draw on the screen, the 
latter cannot. 

[conUnued\ 
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THE FILE COnriECTIOM 

8 " DISKETTE SYSTEM FOR THE IBM PC 

Our'TILE COnrfECTIOri'' programs provide 8 diskette file exchange 
between the IBM PC and most Micro-Mini-Main Frame computer 
systems. 

Our WOKD COnriECTiOn' programs provide 8' diskette text docu¬ 
ment exchange between the IBM PC and many word processing 
systems. 

Our DISPLAY WRITER COriPIECTIOn^ programs transform documents 
from TextpacK. Wordstar, Multimate. etc. to the new DisplayWrite 2 
format. 

In addition to our hardware and program products, we also provide 
a conversion service for customer supplied diskettes. Please contact 
us for information about the hundreds of 5V4‘ and 8 diskette formats 
and systems which we currently support, 

FLAGSTAFF EhGlhEEKinG / P,0, Box 1970 .. Flagstaff, AZ 86002 
Telephone 602-774-5 1B8 / Telex 705609 FLAG-EriG-UD 


Inquiry 152 for Dealers. Inquiry 153 for End Users. 
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The OPS'2000 includes clip art and 
a wish book. The clip art is a library 
of diagrams, mathematical symbols, 
and graphics that you can use direct¬ 
ly or modify. The wish book contains 
examples of 50 types of business 
charts that the system can use as a 
model for your own graphics. You can 
add your own chart types to it. 


The OPS-2000 lets you size, dupli¬ 
cate, move, fill, and rotate images. It 
uses the same cut-and-paste scheme 
that the Macintosh employs. The 
TPS-2000 adds features for type¬ 
setting such as multiple-column capa¬ 
bility and scaling, TWo of the fonts are 
vector fonts that can be rotated and 
sized along with other diagramming 


GIVETOllRPC 
THE OET OF SIGHT. 




Until now, your PC was telling only 
half the story. Because no matter how 
you look at it, words and numbers are 
simply that: words and numbers. 

But the Datacopy 700 changes all that. 

TURN YOUR WORD PROCESSOR 

INTO AN IMAGE PROCESSOR . 

This remarkable peripheral enables 
you to combine photos, diagrams, even 
3-D objects with word processing, data 
base, CAD and communications applica¬ 
tions using standard software. 

All you need to get 
the picture is an IBM 
XT, AT, or compatible. 

Our friendly, yet 
powerful, Word 
Image Processing 
System™ software 
is included in your 
purchase. 


Once installed, our elec¬ 
tronic digitizing scanner 
aQows you to capture 
images in high resolution. 
These can then be manipu¬ 
lated, stored, retrieved, 
and even printed. 

But what's truly amaz¬ 
ing is the range of applica¬ 
tions for the Datacopy 700. 
Such as generating complex 
documents including text, 
dravrings and pictures. 
Technical manuals. Catalogs. Personnel or 
document files. Or what ever you decide. 

The result is a visionary achievement: 
the power to give words and numbers far 
more meaning. To publish information, 
not j ust data. And to extend the possibili¬ 
ties of your PC. All fora surprisingly 
low cost. 

For more details, call toll-free 1-800- 
821-2898 or in California 415-965-7900. 

Or write to Datacopy Corporation, 1215 

__ Terra Bella Avenue, 

Mountain View, 

CA 94043. Telex: 
701994 DATA¬ 
COPY UD. 


DATACOPY 

The Eye of the Computer 


objects. Scanned images can be posi¬ 
tioned, cropped, sized, rotated, 
shaded, blended, merged, air- 
brushed. silhouetted, textured, or 
overlaid with text. 

The Interleaf system uses a series of 
fixed and floating rectangular win¬ 
dows called frames. | Editor's note: These 
frames should not be confused with 
artificial-intelligence frames. \ A fixed frame 
is tied to a particular spot in the text 
stream and moves on the page when 
the text is edited. A floating frame is 
tied to a particular location on the 
page called an anchor. This frame 
stays put and the text flows around it. 
The user interface depends on object- 
action processes: you select an 
object—text or graphics—and use the 
pop-up menus to manipulate it. 

We’re Not Done Yet 

Will Interleaf’s expensive, powerful 
system win the hearts of office pub¬ 
lishers? You can have many but not all 
of its special features for much less 
money in the Apple Macintosh Office, 
"lb some extent, you can even 
duplicate the scanner with peripherals 
such as the Thunderware image 
digitizer described in our February 
BYTE West Coast ("What's Next?" 
page 371). Still, for now the Interleaf 
systems are more complete and much 
faster than anything based on the 
Mac. What happens when the Macin¬ 
tosh gets some publishing software 
more powerful than MacWrite? Vfe'll 
wrestle with that question in next 
month’s BYTE West Coast when we 
look at Aldus Corporation's electronic 
paste-up and composition program, 
PageMaker. 

FastFinder: A Macintosh 

PROGRAMMERS’ WORKSHOP 

The Apple Macintosh software archi¬ 
tecture is based on the concept of a 
visual shell that insulates you from 
many of the nuts and bolts of a tradi¬ 
tional operating system. Most people 
are now familiar with the widely 
copied, mouse-driven, bit-mapped 
desktop display that Apple claims of¬ 
fers "radical ease of use." However, 
much of the criticism of the Macin- 

{continued) 
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ntroducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, III, or 16) • APPLE'" • IBIVT" • OSBORNE'" • CP/M'" • XEROX'" 



The VersaBusiness” Series 


Each VersaBusiness module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VeRSAReCEIVABLES^“ $99 95 

VERSARECEiyABLES^ is a complete menu-driven accounts receivable, invoicins, and 
ntontNy statement-generating; sj/stem. It keeps track ot atl information related to who 
owes you or your company money, and can provide automatic billing for past due ac 
counts. VtRSA Receivables" prints aJI necessary statements, invoices, and summary 
reports and can be linked with VersaLedgeH II™ and VErsaInventory™. 

VERSAPAYABLES" $99.95 

Versa PAYABLES" is desigmd to keep track of current and aged payables,, keeping you 
in touch with dl informaticjn regarding how much money your company owes, and to 
whom. Versa Payables" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transact ion reports, aged payal>l^ reports, vendor reports, 
and more. WTitb VERSaPayasLES'", you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL™ $99.95 

Versa PAYROLL" is a powerful and $cphistDcated, but easy to use payroll system that 
keeps track of all government-required payroll iniormadon. Complete employee records 
are maintained, and all necessary payroll calculations are performed automaticaEty, with 
totals displayed on screen for operator approval. A payroll can be run totally, autoTnati- 
caily, or the operator can intervene to prevent a check from being printed. Or to alter 
information on it If desired, totals may be posted to the VERSA l^DGER IT™ system. 

VERSaINVENTORY™ $99.95 

Versa frfVENTOftV'" is a complete inventory control system that gives you instant acce^ 
to data on any item. V^SaHyvEnTORY" keeps track of aO information related to what 
items are in stock, out of stocky on backorder, etc,, stores sales and pricing data, aterts 
you when an item falls bebw a preset reorder point. and aibws you to enter and print 
invokes dSrEcdyorto link with the VtRSAliCEIVABLES" system. VeRSaInventory™ prints 
all needed inventory listings, reports of items below reorder potnl, inventory value re 
pom, perbd and year-to-date sales reports, price lists, inventCFty checklists, etc. 


CQWPIJTFTOICS 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER it* $149.95 

VersaLedger n™ is a complete accounting system that grows as wur business 
grows. VersaLec>GER ir“ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VersaLedger IT™ gives you almost unlimited storage capacity 

(300 to 10,0(H) entries per month, depending on the system), 

• stores all check and general ledger information forever, 

• prints tractor-feed checks, 

• handles multiple checkbooks and general ledgers, 

• prints 17 customized accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc, 


VfeRSALECJGER IP* comes with a professionally-written 160 page manual de¬ 
signed for first-time users. The VERSALEDGER fT" manual will help you become 
quickly familiar with VERSA LEDGER IF", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts, 


SATISFACTION GUARANTEED! 


Eweiy VERSABUSINESS" module is guuranileed looulperfami aJlolhetcompeejlivesysteme. 
Aod al A fraeltioii of their coat. If you are not satiafied with any VERS aBUSINESS"* nriodule, you 
may retum il withiti 30 days for a refund. Maiuuak tnr any VERSA BUStNESS" modiile may be 
punchawd for ¥ES &ch, credited loiwajd a later puict^se of Ihai rrtQdule 


To Order: 


Write or caD Tall-free <800) 431-2818 

(N,Y,S. residenls call 914^25-1535) 


* add $3 tor shaping in UPS areas 

• add S4 for C.O-D- or rwn-UF^ areas 
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- add JS to CANADA pf MEXICO 

* add proper poslaae dfievdiete 


DEALER INQUIRIES WELCOME 

AQ prices snti speciScalicmE sut^ct to chan^ / Delivery sub^cl to avaflabllty. 


‘ TRS-aO B a tradeiTtark of the Radki Shack Diuisiori of Tandy Corp. '"APPLE s a Irademark of Appte Corp. *IBM is a trademark of BM Com *OSBORNE is a trademark of Osbomc Corp. 

rHciltal H«Mrrh - •XFRlTlK M A ETWlptnATtl nf XfilTliX Cotti. 
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tosh design has focused on this visual 
interface. While it protects you from 
operating-system complexities, it also 
strips away some powerful features, 
such as batch operations and macros. 

All of this might be forgiven if the 
visual shell were faster than it Is: 
however, to date lack of speed ap¬ 
pears to be the Macintosh Achilles' 
heel If the Macintosh has a design 
flaw, it is that the goal of user/com¬ 
puter interactivity is often thwarted by 
performance bottlenecks that force 
long waits for certain operations. 

The Finder, a system program that 
controls the Macintosh desktop, 
mediates user interaction with the 
system and displays a visual, icon- 
based version of files and folders. The 
Finder lamckes a program when you 
point at it and doubleclick the mouse 
button. Its lack of speed comes, in 
part, from not being coresident: each 
time you exit an application, the 
Finder must be reloaded. It also 
spends a lot of time recalculating the 
location of documents on the desk¬ 
top each time it displays. These com¬ 
bine to make the process of switch¬ 
ing between applications cumber¬ 
some on the Macintosh. 

Although Apple hasn't chosen to 
improve the Finder yet, there is now 


an alternative. Michael Lehman has 
developed FastFinder. another desk¬ 
top for the Macintosh, which is text- 
oriented rather than graphics- or icon- 
oriented. Lehman is a software devel¬ 
oper and the author of Pascal/MT -h. 
His company MT Microsystems, was 
purchased a number of years ago by 
Digital Research. Lehman worked 
there for three years until leaving last 
year to once again form his own com¬ 
pany, Tardis Software. 

Lehman wrote FastFinder out of 
frustration with the Finder while 
developing an application for the 
Macintosh. 

Written in Mac C from Consulair 
Corporation, FastFinder includes 
some Mac C run-time libraries that 
Lehman has specially tweaked. It offers 
a standard Macintosh display with a 
series of windows and a menu bar 
across the top of the screen. Within 
each window you have access to a 
line-oriented command processor 
that you can access either by typing 
at the keyboard or by selecting op¬ 
tions from the pull-down menus. 

Although Lehman refers to Fast- 
Finder as an "expert's alternative” and 
includes with it a number of features 
oriented toward Macintosh program¬ 
mers who want to automatically link 


operations in the process of program 
development, it also should appeal to 
anyone who wants a faster Macintosh. 
Lehman claims that FastFinder runs 
'up to five times faster" than Apple's 
Finder and that it adds a number of 
features such as fast disk ejection. 
FastFinder's greater speed is evident 
in its ability to both load programs 
slightly faster and reload several times 
faster after exiting a program. Addi¬ 
tionally Lehman will soon release a 
desk accessory called FastLauncher to 
be installed with FastFinder, Fast- 
Launcher lets you select a new pro¬ 
gram while still operating in another 
one and then lets you go directly to 
the new program without returning to 
the desktop. 

lb use FastFinder you must do 
without the Macintosh graphical inter¬ 
face [Lehman says he has a graphical 
version in mind.) FastFinder direc¬ 
tories appear as text-only in a list of 
those files that you can scroll in their 
individual windows. You can install 
programs as special menu items and 
then launch them by dragging the 
mouse down and clicking on menus: 
however, you must also give up the 
Macintosh document and folder 
metaphor for organizing files. 

if you are doing program develop¬ 
ment on the Macintosh. FastFinder 
has a series of UNIX-like utilities that 
you can access from the menu or 
command line. Many of these com¬ 
mands are already available as small 
utility programs for the Macintosh; 
however, FastFinder makes them 
easier to use because you don't have 
to leave the desktop to use them. 
Others, such as combine compare, 
and list are not currently available. 

FastFinder includes a scripting capa¬ 
bility that you can call with the do 
command. The do command ex¬ 
ecutes a series of FastFinder com¬ 
mands that can be created with a text 
editor or a special record command 
and then stored in a text file. 
FastFinder can also link applications 
under script control. 

Now that he has finished FastFinder, 
Lehman is writing a Macintosh ap¬ 
plication generator for novice and ex¬ 
pert programmers. ■ 


Companies 

Mentioned 

Canon U.S.A. Inc. 

One Canon Plaza 

Lake Success, NY 11042 
(516) 488-6700 

Ricoh Corp. 

5 Dedrick Place 

West Caldwell, N1 07006 
(201) 575-9550 

IMAGEN iNC 

2660 Marine Way 

Mountain View, CA 94043 
[415) 960-0714 

Sun Microsystems Inc. 

2475 Garda Ave, 

Mountain View. CA 94043 
(415) 960-1300 

Interleaf Inc. 

1100 Massachusetts Ave, 

Cambridge, MA 02138 
[617) 497-5570 

Tardis Software 

2817 Sloat Rd. 

Pebble Beach. CA 93953 
[408) 372-1722 

Kurzweil Computer Products Inc. 
185 Albany St. 

Cambridge, MA 02139 
(617) 864-47CX) 

Xerox Corp. 

POB 1600 

Stamford. CT 06904 
(203) 329-8700 
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-DISK DRIVES 



Shugart 

★ SAfl55 

★ 1/2 HT. PC compatible 

$99 


Teac 55B 

★ Slimline 560K 

* PC compatible 

$119 


Tandon TMiOO-2 

* Full HT, 360K 
* PC compatible 

$139 




MPI 


ecu Apple Drives 


8” Siemens 

B-52, 360K * Full Height 


★ Slimline 


* FDD100-8 

★ IBM Compatible 


★ Fully Apple compatibie 


★ Shugart compatible 

$100 


$100 


$129 


Apple compatible Drives 

OUANtiTY 

1 2 10 

Micro Sci 

A'Z0rA‘2OFUllHT Si 75 

controller 65 

Rana Systems 

Elite I S210 

ElltelLDOLHead 355 

Elite III, Quad Oeositv 395 

controllercontrols a Drives 75 

ecu Half Height 

FD525ASlimlinew/cable . 

FD525CforllC. 169 

ecu Full Height 

FOS55AW7 cable 5160 Si 50 Sl^O 

Hard Disk 

10 Meg w/controller . can 


S169 $159 
60 50 


S205 S200 
330 325 

435 
70 70 

S155 S130 
169 169 


call call 


See us At 

coast Computer Fair 
March 30 — April 2 
Moscone Center 
San Francisco 


5V4" Disk Drives 

OUAWTITY 

1 2 10 

Teac 

FD55A,160K. S110 SllO S110 

FE>55B,360IC 119 115 109 

FD55F,QU3dOensltV . 159 150 140 

All Teac's are Half Heights 


S'' Disk Drives 


Tandon 

TIV1100-1J6QK 

TM100'2,360K 

TWiiOi A Quad Density 
TIV165 2,360KV; Height 

MPI 

B-52.360K PC compatible 


5150 5140 S130 
139 135 129 

280 270 260 
195 190 185 


S100 S 95 S 90 


Shugart 

5A400J60K. 

SA455,360K'/f Height . 

5A465, Quad Den. Vi Height 


$190 SieO S170 
99 95 90 

200 190 180 


Mitsubishi 

4851,1^HelQht $159 $149 $139 

4353, Quad Den .’/r Height 169 159 140 

control Data Corp. 

CDC9409,360K S19D S180 S170 


gUAWTJTV 
1 2 10 


Siemens 


FDD10O-S 

FDD'20a8 


S129 S120 $111 
180 170 160 


Shugart 


SI6O $150 $140 
460 470 460 


S01R,SgL/Dbl 
B51R.DbljDbl. 

Tandon 

TM843-1E,Sgi./Dbl.''/fHt. S270 5265 $260 

TMS48-2E,Dbl./0bl.^4Ht 370 360 350 

Mitsubishi 

M2894-63.Dbl/Dbl S400 5390 5380 

M2E96-53,Dbl7Dbl ^^HL 400 390 380 

SVa" & 8" 

Power Supply & Cabinets 

gyANUTY 

1 2 10 

JMR syr 

5ingieCabinetw/pwr S 70 S 60 S 50 

DualThinlineCabw/pwr SO 70 60 

Dual cabinets Power 90 70 60 

All have 6 month warranty 

JMR 3" 

SgL Cabinet w/DwrS fan 5220 $210 $200 

Dual w/pwr for 2 thimines 230 220 210 

Dual w/pwr&fan 270 260 250 


CALL TOLL FREE 

( 800 ) 847-1718 


Computer 

RETAtL STORES; 

11976 Aviation Blvd. 

Inglewood, CA 90304 

Customer service & Technical 
( 213 ) 6 ie -0487 

Components 

16129 Hawthorne Blvd., Suite E 
Lawndale, CA 90260 

Safes Desk 

(S 00 )S 47 - 171 S 

Of 11^ i r1(s . ra 1 [ F ArTTfa 

Unlimited 

MAIL ORDER: 

P.O.Box 1936 

UU L3 1 U C ua 11 T 'U'l f 1 Id 

( 213 ) 618-0477 

Inside California 

A California Corporation 

Hawthorne, CA 90250 


























PRINTERS 



Okidata 92 

★ 160 cps 
it NLQ Mode 

$358 

•FREE IBM Proms 


Okidata 


OKI 82A, 120 Cps 

.S 295 

0KI83A. 

. 549 

0KI84P . 

669 

0Ki84S. 

. 749 

OKI92P 

359 

0KI93P. 

. 589 


call for other Models 
FREE Plug 'n Plav Roms w/92 s 93 

JUKI 

6100.18cpsLtr.Oualltv. S 599 

6300,40 Cps "iMew" W/3K Buffer 
Letter Quality . 795 


PRINTERS 


Brother Dist. by Dynax 

HR15XL,12CP5 

HR25.25CPS. 

$ 389 
659 

Epson 


HR35,36CPS. 

949 

RX-80(120CpS) 

Save 

Panasonic 


RX'SOFT 

At Least 

S 289 

RX-100 + 

S150 

1091,120 cps w/traaor 

FX-8D + 

FX-100 + 

LO1500 

C, ITOH 

8510AP 

$ 519 

JX-80. 

, S 589 

F10,40Cps 

929 

We are an Authorized Dealer 

printmasterFiosspu 

1179 


Star Micronics 

Gemini 10X .5 259 

Gemini 15X .. 389 

Delta 10 379 

Power type . 390 

Toshiba 

P1351.192CPS SI 289 

PRINTER INTERFACES 

Fourth Dimension 

Cards Cable S 49 

Microtek 

Dumpling CXiCrappler Compatible) S 89 

Dumpling CX exp t064K. 149 

Dumpling CX16KW/16K exp to 64K. 169 

foreach additional 16K 15 

Okidata Options 

Tractor for 82 & 92 . S 59 

Serial Interface 99 

orange Micro 

Grappler+ S 109 

Grappler + w/16K 179 

Star or Epson 

Epson Serial interface . S 119 

Star Serial Interface 59 




BMC 12AUW 

★ 12” Green 
★ Composite Video 


$59 


Amdek 


3O0C, HhRes Green 
300A, Hi Res Amber 
310A, Monochrome Amber 
300 H i-Res Co lor Comp. 

500 RGB composite 
DVWI Board for Apple RGB 

Princton Graphics 

MAX 12, Monoch rome A m be r 
HX12, RGB Color 
5R-12 w/ DouDier Board 


S 139 

IBM 

Monochrome Green 

. S 219 

color H i-Res 

* + + 

. .. 559 

149 

169 

ZVM122 

zenith 

S 99 

279 

ZVM123 


99 

399 

129 

12AUW 

BMC 

.S 59 


9191 


. 219 

$ 179 

459 

425 Color RGB 

Taxan 

399 

899 

440 Ultra Hi'Res 


.. 999 


Hayes Modem 

* 1200 Baud 
* Stand alone RS232 


$389 


Hayes 

Micro Modem HE. 

S 229 

Prometheus 

Promodem. 

300 Baud 

195 

Proi200AAppieintw/5w . . 

1200S Internal 

359 

Pro1200BIBMIntw/sw 

1200 

389 

proMacw/cable&sw 

2400 Baud 

Call 

Noxcabie 

Anchor Automation 

Mark For Tl. 

Mark VI300 Baud IBM 

S 59 

79 

Alpha Disp.. 

Options Proc. 

Mark XIU 200 Baud 

229 

U.S, Robotics 

Mark 10,300Baud standalone 

149 

Password, 


S 239 


Computer 


customer service & Technical 

(213) 618*0487 

Components 

a E3 

Sales Desk 

(800) 847*1718 

Unlimited 

NO Surcharge For credit cards 
All Prices Reflect a Cash, 
Pre-Paid Discount 

outside California 

C213) S18-04f 7 

A California Corporation 

This Ad Supersedes All Others 

inside California 






























































SYSTEMS 


IE CPU . 

Apple 

. .$ 790 

Macintosh.. 


... 1895 

Mc portable , 


.... 899 

Kayrpoii 

Kaypro 

. .. calt 

Kavpro4 , 


. Cal! 

KayproTO 


call 

KayproliX 


. Call 



IBM PC System 


IBM PC System 


IBM AT System 

* 256K Memory 
* Two 360K Drives 


★ 256K Memory 

* TWO 360K y 2 Heights 

* one 10 MB Hard Disk 


★ we have availability 

Call for 

$1539 


$2298 


Lowest Quote 


IBM 

PC256K,IMODriVeS .S1250 

PC256K,1 Drive.1399 

PC256K, 2 Drives. 1599 

XTW/lOMeg,256K. . 3495 

Additional lvtemorY64K. 27 

ATStandardConfig. can 

ATw/20 meg .. Call 

Tava 

PC Compatible w/ivionitor .S1395 


Sanyo 

MBC550 2 
MBC 555-2 . 

Optional Serial Port. 

optional 560K Drive 


S 799 
1089 
69 
159 


Compaq 

Portable iPC Compatible) 2, 360K Drives 

256K of Memory. . S2150 

Call for all new Compaq s 


IBM & APPLE ACCrS 



SUPER SPECIAL 
64K upgrades 

★ Nine Prime 4164 

* 1 Year warranty 
$19 set 1000 $1.70 ea 


IBM EXTRAS 
Ast Research 

SixPack+ ... - S 249 

Mega+ 265 

Add on Ports. 49 

Hercules 

ColorCard. . , .. S 185 

craphicsCard. 329 

Hard Disk 

10 Meg. External w/povver supply -S1195 

IBM 

Monochrome Adapter.S 219 

colorcard. 239 

Paradise Systems 

Multl-displaycard , . ..S 329 

MewModularCard. 299 

Module A. 88 

Module B. . 240 


Ouadram 

Quad Colorcard ... S 199 

Quadlink. 389 

64K Upgrade 

64K of Memory .S 19 

AT Upgrade 

upgrade 200 ns..S 169 

PC Products 

PC Peacock.5 215 

Ports 

Parallel.,. , _S 79 

serial. 79 

ecu 

Color Graphics Card .S 149 

APPLE EXTRAS 
ALS 

ZEngine . , , S 119 

CPMI.OCard. 259 

Astar 

RF Modulator $15 

Fan w/surge . 34 

ecu 

16K Mem. Card 1 yr war S 49 

Kraft 

Joystick . .$ 44 

Macro 

Joystick.S 29 

Micro Max 

Viewmax80,80col.card. $ 139 

Viewmax80E(FforiiE)64K. 129 


Micro Soft 

Mouse. $ 159 

Premium Soft Card ME . $69 

Multi plan. 189 

Soft Card [Z80)W/64K 279 

Micro Tek 

serial Interface.S 89 

TC 

Joystick $ 39 

Select-A-Port. . 31 

Paddles 34 

5y4'^ DISKETTES 

ecu 

Sgfj'DPI reinforced hub $16 I00fori40 

DPI/Dbi reinforced hub . 19 100for170 

Not Bulk Packed 

Dysan 

Sgt/Dbl $33 I00for300 

Dbf/DPI. 39 100 for 370 

SgPDbl S19 100for180 

Dbl^Dbl 25 I00f0r230 

verbatim 

Sgl/Dbl $26 100 for 240 

ObUObI . 36 100 for 340 

8" DISKETTES 
Dysan 

Sgl/Sgl S34 100 for 320 

Dbl/ObI 53 100 for 480 

Verbatim 

Sgl/Sgl $30 ioofor2BO 

Dbl/Dbl. 40 100 for 360 


• 



customer service Hours: 

RETAIL STORES: 

Inqtilfy 72 

Retail Hours: 

/•; 10 a.m. - 4 p.m. Mon.-Fri. 

11976 Aviation BJvd. 


10 a.m. - 6 p.m. Mon.-Fri, , > 

John Aurentz 

Inglewood, CA 90304 


10 a,m. - 3 p.m. Sat. , ir 

(213)618-0487 

16129 Hawthorne Blvd., Suite E 
Lawndale, CA 90260 

^ i 

All merchandise new. We accept MC, Visa/wire 
Transfer, GOD call certified Cheeky p.as from 
qualified firms. APD accepted. ShJppins- Minimum 

Mail Order Hours: 

8 a.m. - 6 p.m. Mon.-Fri. 

MAIL ORDER: 


^.50 first 5 pounds. Tax: California l?es. Only aad 
sales tax. Ail returns subject to 15% restock¬ 

10 a.m.-3 p.m. Sat. 

P.O. BOX 1936 


ing Charge Advertised prices For fWalt Order oniv, 
detail prrees slightly higher, 

Prices Subject to Change, 

(800)847-1718 (213)618-0477 

Hawthorne, CA 90250 


(OutsideCalifornia) (insideCalifornia) 
































































Himtron 

MULTI-USER SOLUTION 


for IBM PC, XT, AT 





Ck>mpcire 

The Multi-User Solution of the 
future is now available. 

Convert your IBM PC^ XT, AT or 
Compatibles to a true multi-user 
system while maintaming display, 
keyboard and software compati¬ 
bility. 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi-user solution in¬ 
cludes file and record locking, 
shared data access, and commun¬ 
ication between users. It is the 
intelligent alternative. 

The KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 


and Multi-Processor implementa¬ 
tion under PC DOS, MS DOS, 
UNDC, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 31 additional 
users per PC. Kimtron delivers the 
future now by allowing an ever- 
widening network of multi-user 
PC's. 

The KT-7/PC may be comple¬ 
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 


Enhancer Card, 80286 AT Card, 
8088 MuiU-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim- 
tron's Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408) 7274510 


^ 1705 JtmctioB Court 
Buildiag #160 
San Jose, CA 95131 


NOTE: BM PC, XT, AT. PC DOS, MS DOS, UNDE. XENIX, CPM G6, Concurreni PC DOS are 

reqistereci trademarks IBM Corporation, Miorasoh Corp., Beli Labs., Digital Research Inc.. Sohwu^ Link Inc. 
reapeclivaly. 
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New Database Ideas 


Frame theory 

used in a 
database 
generator 

BY Dick Fountain 


Dick Pountain is a tMcknkal author 
and software consultant living in 
London, England. He can be 
contacted (Jo BYTE. FOB 372, 
Hancock. NH 03449. 


A ll the research done so far in arti¬ 
ficial intelligence (AI) points to the 
conclusion that if computers are to 
even begin to approach the capabilities of 
the human brain, they must store and 
retrieve huge amounts of context data. In 
humans this data appears to be a combina¬ 
tion of innate and learned knowledge 
No one seriously suggests any longer that 
an intelligent computer can be realized 
purely algorithmically. Rather, the process 
will be a long and painstaking one that in¬ 
volves stuffing more and more facts into a 
machine. Some of these will be facts about 
the world we live in, while others will be 
rules about those facts. In short, the em¬ 
phasis will be at least as much on smart 
data storage and retrieval as it is on com¬ 
putation and calculation. 

These ruminations are prompted by a re¬ 
cent encounter with I.D.E.A.S. (Inference 
Driven Evolutionary Applications Software) 
from Al Software Ltd., a commercial data¬ 
base-generator package that uses a novel 
approach influenced by Marvin Minsky's 
theory of frames. It runs on mainframes, 
minicomputers, and microcomputers such 
as the Sage IV and the TDI Pinnacle. You 
can use it to create accounting, payroll, 
costing, stock control, and other commer¬ 
cial applications that use a shared database. 

Frames 

In the article '“Database Types" by Rich Kra- 
jewski (October 1984 BYTE, page 137) there 
is a summary of six main categories of exist¬ 
ing database software. Here's a recap of the 
three main types: A simple file-managemnl 
system enables you to build files out of 
records. Records are self-contained parcels 
of data structured into fields that are the 
same for every record. In an address-book 
application each record would contain a 
complete name and address, with fields 
called Name, Street. City, and Phone 
Number, for example However, information 
held in different files is totally separated and 
can't be related. 


At a higher level of sophistication are the 
rektiomi and hierarchical types. In a relational 
database you can relate records from dif¬ 
ferent files assuming that they have at least 
one field in common. If you have one file 
of customer names and addresses and 
another file with their names end credit 
balances, you can combine the information 
using Name as the common field and ex¬ 
tract records containing name, address, and 
credit balance for a particular person. In 
other words, the links between different sets 
of data are made via the contents of the 
files, and you can define new relations while 
you re using the database by using the com¬ 
mand JOIN. 

in a hierarchical database, you can 
predefine a tree-like structure of relation¬ 
ships between different files that doesn't de¬ 
pend at all on the record contents. For in¬ 
stance. a file called Customers could cm 
subfiles called Address and Credit Balance, 
A more complex form of this database 
allows any file to own any other, so the 
result looks more like a network than a sim¬ 
ple tree 

The I.D.E.A,S. program doesn't fit comfort¬ 
ably into any of these categories. Data is 
related neither by the contents of data fields 
nor by a predefined file structure, but by a 
system of coordinates abstracted from the 
structure of the real world. 

I.D.E.A.S. was conceived about five years 
ago by a group of commercial programmers 
who happened upon Minsky's 1974 paper 
'A Framework for Representing 
Knowledge,'' dealing with the AI problem 
of computer vision. Impressed by the 
methods expounded there, the group de¬ 
cided to try to set up such a framework for 
the world of commerce and manufacturing. 

fn a nutshell. Minsky's frame is a data struc¬ 
ture for representing a state of affairs or an 
activity The frame has s/ots that are filled 
with specific instances, while the frame itself 
represents the archetypal state. For exam¬ 
ple, a frame describing a house might have 
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T^ble 1: Tfie prime ditmtisians used by I.D.E.A.S. to distinguish one piece of 
data from another. 

1) Time A date or time of day, 

2) Rnancl^. A relationship to the accounting system. 

3) Externa! trading, A reiationship with someone or something outside the 
enterprise 

4} Batch identity. An Identifier for a partlcuiar batch of products. 

5) Commodity. An identifier of a particuiar product type 

6) internal organization. An identifier of a particular department or other subgroup 
inside the enterprise. 

7) Personnel. The people involved. 


slots called Living Room, Bathroom, 
Kitchen, Garage, etc. The contents of 
these slots might also be frames; the 
Kitchen frame could have slots Stove, 
Sink. Waste Disposal, and Freezer, Tb 
describe a particular house you fill in 
these slots with specific makes of ap¬ 
pliances and furniture. Equally impor¬ 
tant, slots can have default values, so 
partial descriptions can be allowed 
and reasonable guesses made in the 


absence of complete information. 
Groups of frames can share slots, thus 
relating different classes of objects (as 
in the relational database); as an ex¬ 
ample, an Office frame might share 
the slots Thble and Chair with the 
House frame. 

Prime Dimensions 

The authors of I.D.E.A.S. studied their 
previous accounting, stock control. 


payroll, and other programs to see if 
they could create a frame that would 
describe all the various kinds of data 
used. Through trial and error they 
identified a set of seven dimnsiote that 
they claim effectively define any piece 
of data used in a commercial/manu¬ 
facturing enterprise. Define in this 
sense means that a set (between one 
and seven) of these types (or dimen¬ 
sions] is sufficient to distinguish one 
piece of data from another. The prime 
dimensions are shown in table 1. 

Tb see how this works let's look at 
some examples. You can uniquely 
define a product’s list price using only 
the commodity dimension (the prod¬ 
uct code). However, if you have dif¬ 
ferent price lists for different kinds of 
customers, you need to specify both 
the external and the commodity di¬ 
mensions (customer name or code 
and product number). If prices change 

{continued^ 
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SuperSoft Languages 

When Performance Counts 


A programmer’s most 
important software tool is 
the language compiler or 
interpreter he uses. He has 
to depend on it to work 
and woiif well. 

At SuperSoft, we believe it. 
That’s why we offer three 
excellent compilers: 
SuperSoft FORTRAN, 
SuperSoft C, and SuperSoft 
BASIC. They answer the 
programmer’s need for 
rock solid, dependable 
performance on 
microcomputers. 


SuperSoft 


SuperSoft A 

A true Ada* subset 

SuperSoft A is a completely standard 
subset of the Ada language, incor¬ 
porating approximately 63% of the 
standard Ada syntax and including 
such important features as packages 
and separate compilation. For CP/ 
M- 80 microcomputers: $300. 

SuperSoft C 

SuperSoft C is a high-pxjwered, full- 
featured C compiler designed for 
serious C applications. It is fast- 
both in compilation and execution, 
and it is packed with more than 135 
iibrary functions (all delivered in 
source code form). SuperSoft C 
produces optimiz^ assembly code, 
and object code can be ROMed. 


FORTRAN 

With large code and data. 
SuperSoft FORTR/VN version 2.0 
with large code and data space 
is now available under MS DOS 
and PC DOS. It gives you the 
power to compile extremely large 
FORTRAN programs on micros. 

It allows double precision and 
complex numbers, full IEEE float¬ 
ing point, and a full range of other 
important features for the serious 
FORTRAN programmer. Both 
8087 support and a RATFOR pre¬ 
processor are optionally available. 
FORTRAN (CP/M-80 & 86, MS 
DOS, PC DOS): $325 
8087support $50 RArPOR:$100 


SuperSoft C (for CP/M-80, CP/M-86, 
MS DOS, PC DOS): $350 
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SuperSoft 

BASIC 

The SuperSoft BASIC compiler lets 
you get serious with business and 
financial programs. It uses BCD 
math to give you highly accurate 
results for demanding applications. 
SuperSoft BASIC is a true native 
code compiler that is generally 
compatible with Microsoft's BASIC 
interpreter. And an additional 
bonus - no run time license fee is 
required. 

SuperSoft BASIC Compiler (for 
MS DOS, PC DOS, and CP/M-86); 
$300 

Also available for programmers; 

Star-Edit, a full-featured 
programmer’s text editor: $225.00 
Disk-Edit, an invaluable 
programmer’s disk data editor; 
$ 100.00 


To order call: 800"762l~6629 


In Illinois call 217-359-2112 


&i conjunction with SuperSoft, Supersoft PORTRAIT was devdoped by Small Systems Services, 
(Jrbana, IL, a leader in FOffTRAM devdopTnent 

Ja|]>anese DlstzthJtor: ASR Corporation Aitemdioinal, TBL Building, 7th Floor, 1-19-9 Toraromor, 
MinatehKu, Tokyo 105, Jap^ Tel 03-50255^50. Tetet 222-5650 ASI?r¥OJ, 

*Ada is a tradeinark of the Department of Ddense 
PC DOS b a trademark of kitemationaE Business Machines, 

MS DCS is a bademark of Miictosoft 

CP/MtSO and CP/Mr86 are trad^erks of Digital Research. Inc. 


SupeiSsjft 

SuprerSoft, Inc., 1713 S. Neil St, 

RO. Box 1628, Champaign, IL 61820 
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frequently, you might want to date 
price lists, adding the time dimension, 
too. 

Thke another example. The value of 
an item dispatched could involve the 
external (who is the customer?), finan¬ 
cial (how is it accounted for?), com¬ 
modity (what product?), batch id 
(what order number?), and time (what 


is the date of dispatch?) dimensions. 
In a large company the department 
(internal) could be relevant, too. 

Prime elements are those data ele¬ 
ments for which only one dimension 
is relevant (e.g., a customer code, a 
product code). They behave more or 
less like keys in a conventional 
database, but they are special 


because you can organize them into 
hierarchical sets. For example. 
Customer codes can be made a sub¬ 
set of County codes, which are them¬ 
selves a subset of Region codes. So 
Fred Bloggs can be situated in York¬ 
shire, which is situated in Northern 
England. More than one superset can 
also exist; Customer code can come 
under Industry code as well, allowing 
Fred Bloggs to belong in Heavy 
Chemicals. 

When you create a new data ele¬ 
ment (e.g.. Value of Item) in the 
I.D.E.A.S. data dictionary, you must fill 
in a primitive frame that identifies 
which prime dimensions are relevant 
for this element. In addition you must 
specify whether the dimension is 
fixed—constant data that goes into 
the dictionary—or floating—data pro¬ 
vided at run time. For instance, the 
name of the department that makes 
widgets is fixed (unless there's a major 
company reorganization), but the 
customer's name is floating (you want 
to search for customers at run time). 

Once you define such a frame, then 
I.D.E.A.S. knows where to store that 
type of item. In other words, you can 
represent every different kind of data 
object by a point in seven-dimen¬ 
sional space, or if you prefer, you can 
map individual records into eight- 
dimensional space—the eighth being 
an implicit record number. In physical 
terms, I.D.E.A.S. uses a multitude of 
single-key indexed-sequential files to 
represent this multidimensional 
space, but these files are completely 
hidden: indeed, the concept of a file¬ 
name doesn't exist in I.D.E.A.S. The 
advantage of this sort of organization 
is that relationships between data 
items follow automatically: only data 
items that share at least one prime 
dimension can be related at all, and 
the relationship is forged as soon as 
the items are defined. 

When the database is in use, the 
slots in the frames are filled with real 
instances of customer names, product 
numbers, etc,, just as the fields of a 
record would be in a more conven¬ 
tional database. 

This approach seems to me to have 

{continued) 
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tremendous virtues. The structure of 
the database is formed by factors 
relating to the reahworid domain be¬ 
ing dealt with, not by machine- or 
program-related constraints of the 
computer. Though 1,D,E.A,S. was de¬ 
signed to reflect only the world of 
commerce and manufacturing, a dif¬ 
ferent set of prime dimensions could 


easily adapt the concept to another 
domain, in fact* if you study the 
I.DE.A.S. prime dimensions carefully* 
you1l find that, renamed to be more 
general in scope they apply rather 
well to other activities already. Could 
a computer scientist prove theorems 
about the number of dimensions 
needed for a given domain, or is that 


to usurp the role of philosophy? How 
about a database manager called 
K,A.N.T? 

Procedure Frames 

if you want to actually do something 
with the data stored in l,D,E.A.S** you 
must define some elements called prc^- 
cedural frames. They are equivalent to 
programs written in a command lan¬ 
guage but are produced by an integral 
program generator after an interactive 
question-and-answer session. 

Tb produce, for example* an invoic¬ 
ing or stock-control system* you need 
a collection of data elements and a 
collection of procedural frames to 
work on those elements. TVpicai pro¬ 
cedures might be Add Customer 
Orders or Update Stock Levels. The 
primitive operations available for use 
in procedural frames are all prefixed 
by a $ sign and called Scommands. 
They include commands for format¬ 
ting input and output screens* repeti¬ 
tion and branching, conditionals and 
subroutine calls—in fact all the ele¬ 
ments you'd expect to find in a data¬ 
base command language. 

The most important Scommands 
are SLOCATE and $SCAN. These are 
the high-level instructions that actually 
traverse the complex network of data¬ 
base relationships and retrieve items 
for you. Let's say that we have defined 
a data element called Customer Order 
that requires a customer code (exter¬ 
nal)* an order number (batch id)* and 
a product code (commodity), if you 
give SLOCATE those three con¬ 
straints* it will find a unique order. If 
you give it only a product code, it will 
find the first order by any customer 
that includes this product* and 
$SCAN wilt then retrieve all orders by 
all customers that include that prod¬ 
uct. SLOCATE and SSCAN issued 
without any constraints at all simply 
retrieve all customer orders, 

SLOCATE really emphasizes the 
power of the prime-dimensions con¬ 
cept. Since every piece of data 
how it relates to the others, you can 
do a lot with very little: if* for exam¬ 
ple. you use SLOCATE to find a date, 
you can pull out everything that hap- 

{continued\ 



Screen Displays. Fast and Easyl 


Blaise Computing presents 
VIBW MANAGER'"—a screen 
programming system for the IBM 
personal computer and hardware 
compatibles. VIEW MANAGER™ 
speeds the creation, documen¬ 
tation. and incorporation of 
screens into programs developed 
in high level languages- Versions 
for C (lattice. Microsoft, or 
Computer Innovations) and 
Pascal (IBM or Microsoft) are 
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VIEW MANAGER™ lets you 
create input/output screens by 
providing an integrated system 
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ted to make your screen develop¬ 
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^ Quick creation of new 

screens and editing of exist¬ 
ing ones using an interactive 
painter efficiently storing 
screens in a screen database; 

♦ Extensive control over the for¬ 
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from data capture fields; 
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nies as part of the screen 
system; 

^ Au tomatic ge neralion of 
screen documentation files, 
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for data entry fields, screen 
images, and names and sizes 
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o A comprehensi ve 1 i brary of 
routines to include in your 
programs allowing full ma¬ 
nipulation of screens and the 
data that they display or cap¬ 
ture; 

* Roya Ity-free d ist ri but ion of 
your commercial or in-house 
applications developed using 
VIEW MANAGER'". 

All this adds up to a produc¬ 
tivity tool no system developer in 
the C and Pascal environment 
should be without. 

$275 (Source code a vailable 
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tional $150) 
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EXEC’—A program cluLinmf dis¬ 
patcher for all DOS-executabte files 
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BLAISE COMPUTING INC, 

2014 Blake Street Berkeley* CA 94704 
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with its overall performance 
and features... excellent interactive 
and data quality assurance capabilities 
... relatively easy to master.. /' 

Bill Jacobson 
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Over (?0,000 large and snnall bu5ine55 client5 
worldwide have turned to DATAEA5E to 
increase productivity In fact, leading software 
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standard or custom reports, interchange data 
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DATAEA5E, the complete information manage 
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for information on The 50FTEABE Family of 
Products ^ DATAEA5E, WORDEA5E'“, 
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□ 5end Information only. 
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pened on that day. An Order system 
with parts explosion Is merely a matter 
of a couple of SLOCATE and $SCAN 
commands in a loop. 

The SNEWLVL and SOLDLVL com¬ 
mands allow you to move up and 
down between children and parents 
in a hierarchical set. $CALL allows 
one procedure to call another, and 
control returns automatically when 
the called procedure finishes. Calls 
can be nested in up to nine levels. 
And calculation is possible in a pro¬ 
cedure. although it's currently re¬ 
stricted to four-function arithmetic on 
11-digit floating-point numbers. 

Since I.D.E.A.S. is an interactive sys¬ 
tem. you can create new procedures 
at any time, or modify existing ones, 
without necessarily altering any data 
element definitions at all. This makes 
testing and maintenance a fairly 
straightforward proposition. Built-in 
utilities provide cross-referencing of 
both procedure calls and data- 
element references by procedures. 

The I.D.E.A.S. System 

1 tested I.D.E.A.S. running on a TDI 
Pinnacle microcomputer with a Wyse 
WY-50 terminal. This new machine is 
similar in many ways to the Sage IV— 
it's a single-box 68000-based machine 
with 512K bytes of memory, one 
800K-byte floppy-disk drive, and a 
21-megabyte Winchester. It runs its 
68000 at 12 MHz with no wait states 
and is normally supplied with a multi¬ 
user version of the UCSD p-System 
and on-board support for up to seven 


terminals. It's like having a mainframe 
on your desk, which is just as well 
since I.D.E.A.S. was bom on a main¬ 
frame and needs plenty of memory 
and disk space. The version I tested 
runs under the alternative multiuser 
BOS (basic operating system) and is 
written in RM COBOL. You can port 
it to any operating system that com¬ 
piles RM COBOL, which includes MS- 
DOS and CP/M. 

The system consists of three 
modules, the data dictionary, solution 
generator, and run-time interpreter, all 
of which are menu-driven. These 
modules are entered from a main 
menu so you never need to exit to the 
operating system. 

In the dictionary you create new 
data elements or inspect existing 
ones. When you enter a new name, 
the system presents you with a blank 
frame, dimension by dimension, to fill 
in with float, fix. or irrelevant. And you 
can list all the elements that use a par¬ 
ticular combination of prime dimen¬ 
sions with a menu selection called 
frame analysis. When searching for 
existing data elements in the dic¬ 
tionary, you can type part of a name 
and the system will show you all the 
entries containing that part. 

Data names can consist of up to 20 
characters (including spaces), which 
allows you to use readable English. 
You may also have several names for 
one object (aliases) so different 
departmente can employ their own 
uses; for example, the machine shop 
and the accounting department might 


have different terms for talking about 
batches. The system keeps track of 
such aliases and prevents them from 
clashing with the names or aliases of 
other data items. 

You can define a data item as 
numeric, text, or date type, and you 
can give it a class. The classes are 
loumal. Ledger, Property, and 'Ihans- 
actlon, and they determine what you 
can do to such an item. For instance, 
if you declare an item as loumal class 
then you can never delete or alter it, 
but you can annul it by a later entry, 
thus preserving a coherent audit trail. 
You can add to or subtract from 
Ledger entries but you cannot over¬ 
write them. Properties are ordinary 
data items with no use restrictions. 

in the generator you create pro¬ 
cedural frames by first naming them 
and then roughing them .out in the 
form of comments using an integral 
editor. When given the generate com¬ 
mand, the generator goes through 
this script, line by line, asking for the 
details of the Scommands and their 
parameters, labels, jump destinations, 
and so on. When this is done, it 
generates the code. 

The run-time module is the inter¬ 
preter from which you use an 
I.D.E.A.S. application. You run pro¬ 
cedures by typing in their names. 

Td like to report that the implemen¬ 
tation is as advanced as the principle 
upx>n which it's based, but it's not. The 
program betrays its mainframe origins 
in a user interface that is decidedly 
unfriendly by the standards of 


,»$2395 DEVELOPMENT SYSTEM 


Tums any personal computer into a complete mtcro- 
computer DEVELOPMENT SYSTEM. Our integrated 
control/display program runs under MS-DOS, CP/M, 
ISIS, or Apple and conlrolathe UDL via an RS-232 port. 



Up to 128K bytes of EMULATION ROM 
{8K starKlard) allows you to make pro¬ 
gram patches Instantly. Since the target 
ROM socket connects data and address 
lines to both the analyzer and the emula¬ 
tor, no expensive adaptors or personality 
modules are needed. 


The powerful BUS STATE ANALYZER 
features tour-step sequential triggering, 
selective trace, and pass and delay 
counters. Symbolic trace disassemblers 
and debuggers are available for Z-SO, 
8048, 8500, 6800, 8031,8085, Z-8,1802, 
8088/80188, 8086/80186, Ft65 and 68000. 


PROM PROGRAMMER also doubles 
as a STIMULUS GENERATOR. 


For further Information, call or write: 
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modem microcomputer software. 

in addition to trivial but irritating 
details like its refusal to accept menu 
selections in lowercase I.D.E.A.S. is 
designed around a Tfeletypewriter- 
style terminal, with a crude line editor 
for procedural frame construction and 
no support for modem terminal facil¬ 
ities like cursor addressing or screen 
highlighting, Much of this is probably 
due to COBOlis limitations. 

The difficulties I had using the pro¬ 
gram had more to do with this spartan 
user interface than with the system's 
underlying concepts. On-line help is 
minimal and the menus tend to be 
phrased in I.D.E.A.S. jargon, which is 
less than clear to a first-time user. And 
the documentation had few examples, 
although it is being revised. 

There are also some gaps in the 
specification at the moment, most 
notably in the area of sorting. There 
is no provision for lexical or numeric 
sorting in the procedure generation 
module. This is not as big a problem 
as it might appear because I.D.E.A.S. 
holds and retrieves data already 
sorted on the prime dimensions. 
However, it would be better if you 
could override this with an explicitly 
requested order in some cases. 

I should point out that Al Software 
doesn't consider I.D.E.A.S. static and 
is working on a variety of extensions, 
including a query language (indepen¬ 
dent of the procedures) and a 
graphics module. A rewrite (in C) for 
UNIX systems is also planned: this 
should provide an opportunity to 
polish the user interface a little. It is 
important to note that I.D.E.A.S. is be¬ 
ing sold as a tool for systems houses 
to produce applications for sale on a 
license basis. It was never intended as 
an end-user system. 

Conclusions 

The concept underlying I.D.E.A.S. 
seems to me to be a fruitful one. The 
notion of using dimensions abstracted 
from the problem domain to structure 
a database, rather than relationships 
suggested by the form of data repre¬ 
sentation (often chosen more by the 
computer than the user), seems very 
much in line with the new directions 


being explored in declarative pro¬ 
gramming languages. 

It would be very interesting to see 
how well the I.D.E.A.S. concept would 
translate into Prolog; I susp^ that it 
would go rather simply, since equiva¬ 
lents of $1 jOCATE and $SCAN are 
built-in functions of Prolog. I doubt, 
however, that Prolog is sufficiently 


known or accepted yet in commercial 
programming circles for such an ex¬ 
periment to be attractive. ■ 
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Tfie Fiftfi Generation 
in Japan 


icar 


The Hitachi S-810 
supercomputer 
Software 
development 



BY WILLIAM M. RAIKE 


WfNiam M. u^o ftolds a 
Pft.a i/I applied mthemtks from 
Northwestern Umwrsit^ has taught 
operations research and cotnpuler 
science Iw Austin. Tfejais. and 
Monterey, California, He holds a 
patent on a voice scramBfer and was 
formeriy an officer of Cryptext 
Corporation i« the United States. In 
1980, lie went to japan looking for 
6dK4it RAMs. He fios been there 
ever since as a technical translator 
and a software developer 


T he International Conference on 
Rfth Generation Computer Systems 
was held in Tokyo in early 
November 1984. Over 900 participants, 
representing 32 countries, each paid about 
$400 for the privilege of attending. Re¬ 
searchers from all over the world presented 
62 research papers, and there were a cou¬ 
ple of interesting panel discussions in ad¬ 
dition to a highly informative nontechnical 
lecture by Ezra Vogel ("The Changing 
Nature of Information Societies"). 

The objectives of the conference were 
twofold: to provide an international forum 
for the exchange of information, ideas, and 
research in areas related to "new-generation 
computing," and to present to the world a 
summary of the achievements of the 
lapanese government-sponsored institute 
for New Generation Computer Tfechnology 
(ICOT) at the end of the first of its three 
phases. The second phase of the lO-year 
project will last four years and the third 
phase, three years. 

Tb gain perspective on what the Japanese 
have thus far accomplished in their fifth- 
generation efforts, you first have to look at 
the objectives for the project. Note that the 
buzzwords "fifth-generation computing" 
and "new-generation computing" are recent 
additions to computer jargon; they're catch¬ 
all terms that include such topics as parallel 
computer-hardware architectures, artificial 
intelligence, so-called "expert systems," and 
"logic programming'—a term used to refer 
to programming languages such as Prolog. 

Started by the Ministry of International 
Trade and Industry three years ago, ICCT 
is headed by soft-spoken but intense Dr. 
Kazuhiro Fuchi. He provides something of 
a bridge between ICCT's highly technically 
oriented people who live in attract worlds 
of "parallel data-flow architectures" and 
"OR-parallei functions of the KLl kernel 
language," and the bureaucrats in the 
Ministry who fund ICOT's research. 

Members of the Ministry support such 
general objectives as giving computers a 


more direct role in "improving management 
decision making" as opposed to "mere data 
processing," providing more "user-friendly 
interfaces" (including natural-language pro¬ 
cessing), and "automating software devel¬ 
opment," etc. They stress tfie importance of 
office automation (word processing, filing, 
etc,), in which Japan lags behind the U.S. by 
several years (despite its first<lass, inexpen¬ 
sive hardware), and would like to see ap¬ 
plications of computers in the medical field, 
which are nearly unheard of here in Japan. 
These worthy objectives are not tied ex¬ 
clusively to the Fifth Generation Project, but 
it is important to note that they have been 
pursued actively outside Ja|aan for years 
(and not just by computer scientists). Oper- 
ations-research specialists and "quantita¬ 
tive-management" people were emphasiz¬ 
ing these themes as far back as the 1960s. 
The Japanese computer industry seems re¬ 
markably oblivious to the progress that’s 
been made in such areas, principally in soft¬ 
ware, over the last 15 years; I'll say more 
about this observation later. 

Dr. Fuchi's views on the priorities of ICOT 
are more illustrative of what is actually go¬ 
ing on at the Institute. He insists that the 
Fifth Generation Project is not intended to 
produce commercial benefits—a claim that 
is met with skepticism by just about every¬ 
one. In his opinion, ICCTT's focus is on basic 
technological research and development 
over the long range—10 to 20 years. He 
doesn't deny that individual companies 
might spin off segments of the technology 
before then, but he disavows that as a goal. 
He says that ICCT has "no intention of get¬ 
ting involved in the artificial-intelligence 
fiusiHess," although ICOT's close relationship 
to A1 and expert systems is clearly the basis 
for the choice of a language like Prolog, a 
so<alled "logic programming" language, as 
the point of departure for the “kernel lan¬ 
guage" of the Fifth Generation Project. 

The kernel language, which is not sup¬ 
posed to be viewed as a user language, pro- 

(w/tt!«ued) 
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vides both the theoretical and prac¬ 
tical interface between the fifth- 
generation hardware and software. 
For the first of ICCfTs three phases, 
the kerne! language (called KLXl) Is im¬ 
plemented as a macro language 
called ESP (extended self-contained 
Prolog). On one hand, it provides a 
specific machine language used to 
define the capabilities of specific fifth- 
generation hardware. On the other 
hand, ESP, best described as a macro 
assembly language for KLO, has been 
used to write the operating system for 
the "sequential inference machines" 
(dubbed PSi machines, for "personal 
sequential inference machines") that 
the ICOr researchers will use as basic 
building blocks to experiment with 
parallel machine architectures during 
the second phase of the project. The 
operating system, called SIMPOS (se¬ 
quential inference machine program¬ 
ming and operating system), is still in¬ 


complete, although enough exists to 
provide a practical demonstration and 
research tool. 

Interestingly enough, although the 
PSI machines (six of them exist now, 
and another dozen or so are sched¬ 
uled to be completed) are also in¬ 
tended to be used as primary soft¬ 
ware-development tools for the 
parallel inference machine (which will 
be the fccus of iCOT’s second phase), 
software development to date has 
been done on a DEC 2060 and as¬ 
sorted VAX-11 machines. 

Dr. Fuchi is concerned about wide¬ 
spread misunderstanding of the role 
of Prolog (versus LISP) as the basis for 
the kernel language: he emphasizes 
that the concept of a kernel language 
is distinct from that of a user lan¬ 
guage, and that, while he feels the 
decision to go with Prolog has been 
justified by the first-phase results, 
there is no need to view that choice 


as static. In fact, one of the outcomes 
of the research so far has been to 
point out areas in which Prolog needs 
to be extended and modified. ESP is 
one of the results of that process. 
When 1 asked Dr, Fuchi whether he 
felt ICOTs commitment to Prolog-like 
languages might have been too nar¬ 
row and whether there would be any 
changes in that commitment in the 
future, he replied that, if anything, 
there would be an expanded effort In 
that direction. The kernel language for 
the "parallel inference machine” 
under development in the second and 
third phases of ICCT is called KLl: it's 
going to be based on Concurrent 
Prolog. 

It's never easy to evaluate the results 
of basic research and development 
projects. By the time the dust settles, 
it's hard to remember what was new, 
what was useful, and what just 
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Back, 
by popular 
demand. 




Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States, 

Mow alligators have made a 
comeback. 


Conservationists 
intent on preserving this 
legendary reptile hel]^ the 
alligator get back on its feet 
Once again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 

conservation policies, 
other endangered 
species have also made 
comebacks ... the 
cougar, gray whale. 

Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the (National 
Wildlife Federation, 
Department 106, 1412 
■6th Street,MW, 
Washington, DC 
20036. 


didn't work. I can see two notable suc¬ 
cesses, though, for the first phase of 
ICCT’s efforts. No matter where the 
research goes from here, it's plain that 
a lot of new hardware, a new operat¬ 
ing system, and some demonstration 
applications are up and running to¬ 
gether, all based on logic program¬ 
ming. Even though the demonstra¬ 
tions seemed a bit lame to me— 
mostly rehashed versions of various 
puzzles, textbook problems, and very^ 
small-scale expert systems—no one 
can say ''It'll never get off the ground." 
The other success, easy to overlook, 
is that lapan, often criticized for copy¬ 
ing, adapting, and perfecting existing 
technology instead of starting some¬ 
thing of its own. has made the world 
sit up and take notice of the fifth- 
generation project. Efforts like the 
European Economic Community's 
ESPRIT (European Strategic Program 
for Research in Information Tfech- 
nologies) projea, Great Britain's Alvey 
project, and projects in West Germany 
and France, not to mention the 
defense-oriented U.S. Strategic Com¬ 
puting program, have ail been under¬ 
taken and funded in response to the 
Japanese initiative. 

Another remarkable aspect of the 
Japanese program is that it's being 
done in the open, accessible to the 
rest of the world. With the exception 
of the U.S.. all of the representatives 
of the various international fifth- 
generation computing projects urged 
greater international research co¬ 
operation. (The U.S, has strongly 
oriented its efforts toward goals 
framed in terms of its national securi¬ 
ty, and even the budget figures since 
1982 are not in the public domain.) 
Whether this cooperation will amount 
to anything remains to be seen; the 
U.S.'s David Brandin, former president 
of the Association for Computing 
Machinery, quipped: "Everyone's talk¬ 
ing about it, but they all want the 
other guy to go first." Be that as it may, 
the Japanese, simply by having held 
this conference, have set an example 
of openness that deserves to be 
imitated. 

During the week following the con¬ 
ference, ICCT held an open house for 


participants at its headquarters in 
Mita, in central Tbkyo- The atmo¬ 
sphere at the open house was much 
less formal than the conference ses¬ 
sions. We were able to ask the ICOT 
staff about specific details in their 
specialties, although we had a few lan¬ 
guage problems because of the low 
skill level of the Japanese-English in¬ 
terpreters who were available. 

During the open house one of the 
demonstrations of the PSl machine 
revealed an interesting aspect of 
Japanese computerdom. This par¬ 
ticular demonstration was intended to 
illustrate a limited English-language 
parsing (grammatical-analysis) system. 
Rather than using the keyboard to 
type in the sample sentence to be 
analyzed, the operator used a mouse 
to select individual words from 
among 30 or so choices that ap¬ 
peared on a menu. One of the 
reasons the Japanese are so inter¬ 
ested in mice is that few of them ever 
learned to type—in English or 
lapanese—except for professional 
typists and the rapidly expanding 
ranks of word-processor operators. 

Conference participants were also 
invited to participate in "technical 
visits" to the facilities of various com¬ 
puter and electronics manufacturers 
in and around 'Ibkyo, A group of us 
visited the Hitachi Central Research 
Laboratory (located in the middle of 
several acres of beautiful woods near 
Kokubunii on the western fringe of the 
Tbkyo megalopolis), where we got a 
close look at the Hitachi S-810 
supercomputer. 

In contrast to the Fifth Generation 
Project, the S-810 is Hitachi's entry in 
the commercial competition for the 
fastest very-large-scale scientific com¬ 
puter. The S-810 has a peak process¬ 
ing rate of over 600 megaflops 
(million floating-point arithmetic oper¬ 
ations per second), somewhat faster 
than the U.S.'s mammoth Cray-1. It 
achieves its speed by using a ‘'pipe¬ 
line" architecture, in which certain 
operations can be carried out simul¬ 
taneously on large volumes of data. 
The Central Research Laboratory uses 
the S-810 mainly for VLSI (very-large- 
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scale integration) circuit-design 
studies and for large-scale simulation 
studies in solid-state physics. 

The software for the &-810, however, 
is pathetically unsophisticated. Other 
than assembly language, the only lan¬ 
guage available at the laboratory is 
FORTRAN. Now, I don't want to put 
down FORTRAN: it was the second 
computer language I ever learned 
(back in the days of FORTRAN 11), and 
it is still one of the best tools around 
for handling complex numbers and 
other kinds of heavy-duty number 
crunching. And there are some fine 
optimizing compilers for FORTRAN 
(largely because of some of the main 
weaknesses of the language, like its 
lack of structure). But since the super¬ 
computer group is supposed to be on 
the leading edge of the push for im¬ 
provement in software productivity. 1 
asked the Hitachi researchers what 
kinds of software tools were used to 


speed up program development and 
improve maintainability. I got blank 
stares. I then asked if they used some¬ 
thing like a RATFOR (Rational FOR¬ 
TRAN) preprocessor. 1 got more blank 
stares. I was obviously talking about 
something completely unknown to 
them. RATFOR is a preprocessor 
whose use is essentially free; the 
source code appears, for example, in 
the book Software Took by Brian W. Ker- 
nighan and P.). Plauger, and the ac¬ 
tual preprocessing is very fast, even 
on personal computers. The benefits, 
in terms of development speed and 
program maintainability and read¬ 
ability, are enormous. Even more to 
the point, such programs have been 
available and widely known in the U.S. 
and elsewhere for more than 10 years. 

Despite the existence of what was 
supposed to be an "optimizing vec¬ 
torizing" compiler that would produce 
machine code to take the best advan¬ 


tage of the S-810's parallel architec¬ 
ture, the Hitachi research lab people 
admitted that if they simply ran the 
same FORTRAN code used previously 
on their M-280 mainframe, a fast but 
conventional computer, the super¬ 
computer was no faster! Tb gain any 
significant speed advantage from the 
S-810, they needed to manually 
"tweak" the code. The conclusion 
from this and other similar experi¬ 
ences: The Japanese computer in¬ 
dustry doesn't yet have its act to¬ 
gether in the software department 
and won’t, unless a lot more people 
in the industry sit up and take notice 
of how to get things done. 

Coming Up 

Next month I’ll tell you about IBM 
Japan's test production of 1-megabit 
dynamic RAM chips and about 
several new computers on the market 
here. ■ 
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good through 
April 30th, 

So call today. 




Innovative*»/products 
for enterprising people 


Hayes Microcomputer Products, Inc. 

5923 Peachtree [ndustdal Blvd. 

Norcross, Georgia 30092 
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CIRCUIT CELLAR FEEDBACK 


Conducted by Steve Ciarcia 

Steve on MOVs 


My Circuit Cellar article in the December 
BYTE. ’’Keep Power-Line Pollution 
Out of Your Computer" generated a large 
number of questions relating to various 
applications of metal-oxide varistors 
(MOVs). While letters Tve answered in 
BYTE have addressed some of these 
specific questions, it seems worthwhile to 
present some additional information, 

1 chose the Radio Shack MOV because 
it was easily obtainable but there are 
several other sources. The V130LAIOA is 
manufactured by General Electric and 
should be available from any local GE 
parts distributor or electronic parts sup^ 
ply house. In addition. General Instrument 
and Panasonic manufacture similar units. 
The equivalent Panasonic part number is 
ERZ-C14DK201 and is available from a 
local Panasonic stocking distributor or 
from 

DiglKey Corporation 
Highway 32 South 
POB 677 

Thief River Falls, MN 56701 

(800) 346-5144 

The part number is P7063. 

The General Instrument equivalent, part 
number S14KI30, is available from 

Active Electronics 
POB 8000 

Westborough, MA 01581 
(800) 343-0874 

The V8ZA1 MOV shown in the article is 
designed for 5-volt DC circuits: the 
VnOLAlOA is designed for 130-volt AC 
circuits. 

The maximum continuous AC or DC 
voltage rating of an MOV should be about 
10 percent greater than the line or system 
voltage for which suppression is desired. 
A general rule is to select the lowest-value 
MOV that is equal to or greater than the 
maximum line voltage For example if the 
line voltage is 120 volts AC 120 x 1.1 - 
132 volts, and a 130^olt MOV should be 
the value selected. This is true for line-to- 
line as well as linetchground, applications 
Remember, if a possibility exists that any 
line connections can be made backward, 
they will (Murphy's law), so consider this 



Figure I: A fuse €af\ fieip prevent a failed 
MOV from eKpiodin^. 


in your selection. Also, the V130LA10A 
MOVs mentioned in my article can be 
used for the common mode clamping 
(line-toground) on a 22CVvolt AC line (pro¬ 
viding that a polarized plug is used to en¬ 
sure proper connections) but will be 
underrated for the differential mode 
clamping (line-to-line). A General Electric 
V2 50LA20A. or equivalent, is a suitable 
unit 

The energy rating for an MOV should be 
as high as praaical and is often limited by 
physical space or economic considera¬ 
tions. When surges beyond their ratings 
are impressed. MOVs usually fail by short- 
circuiting. If there is no current-limiting 
protection, large amounts of energy are 
absorbed, and the MOV can explode. This 
potential hazard can be minimized by the 
addition of a fuse, as shown in figure 1, 
and physically shielding the MOV from 
surrounding circuits. The fuse should be 
placed to open the circuit when the device 
fails, so that loss of transient protection 
is known. 

Devices that connect across the power 
line at the service entrance to reduce the 
amplitude of large transients and lightning 
surges are available. They are two-pole, 
three-wire units that are designed for 
l20/24C>voIt single-phase service and are 
designed to mount in a l^-inch knockout 
in the service entrance box or at the 
weatherhead. Such devices are available 
at local electrical supply houses and are 
in the $20 range. They clip at voltages 
higher than the MOVs described in my ar¬ 
ticle so the MOVs should still be used. The 
General Electric Home Lightning Protec¬ 
tor GE Thyrite 9L158C002. Square D 
Model )920010, and Delta Lightning 
Arrestor (POB 1084. Big Spring. TX 79720, 


(915} 267-5268) are suitable units. 

All of the sockets on the power strip are 
in parallel, so it does not make any dif¬ 
ference where the MOVs are placed. They 
can be placed across one socket or spread 
out for ease of assembly Should a tran¬ 
sient appear on the line, the MOVs will 
clamp it to a safe level. The important 
thing is to keep the lead length short so 
that the clamping voltage is not com¬ 
promised. 

If your power strip contains a line filter, 
it is desirable to place the MOVs down¬ 
stream (equipment side) of the filter. The 
filter will attenuate some transients and 
may possibly extend the life of the MOV. 
Several companies manufaaure power¬ 
line filters that are suitable for such ap¬ 
plications. They include 

CoRCOM Inc. 

1600 Winchester Rd. 

Libertyvilie, IL 60048 
(312) 6807400 
Type 5VK1 or 5VK3 

Cornell-Dubilier Electronics 
150 Avenue L 
Newark. N| 07105 
(201) 589-7500 
Type APF5nL 

Delta Electronic Industry USA 
1355 Yosemite Way 
Hayward, CA 94545 
(415) 785-5231 
Type 05DBAG5 

Potter Company 
POB 337 

Wesson. MS 39191 
(601) 643-2215 
Type 600A 5 

These filters are equivalent to the Radio 
Shack part number 273-100 listed in my 
article, which is no longer being stocked. 
Write the manufacturers for additional in¬ 
formation and the address of your near¬ 
est supplier—Steve 

Telephone-Line Protection 


Dear Steve, 

1 enjoyed your article on the musical 
telephone bell greatly (July 1984). It's a 

(continued) 
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Equipping a PC for business takes a 

hard disk. Turn to 

ttm w 


18 M^abytes and 6 expansion slots for 
the PC, XT, or AT™. $1995. 


For demanding PC owners who need more versatility and 
memory, Sysgen introduces a powerful, reliable, and unique 
solution: The DISKI/O’". 

It includes 6 new expansion slots 
for your choice of plug-in 


boards, plus, an 18 MByte hard disk—all for slightly more than 
a hard disk alone. 

Sysgen offers the full range of expansion, storage, and tape 
back-up solutions with the best performance ratings for the 
IBM® PC, XT, AT and compatibles. 

For more information on the Sysgen family of expansion 
products contact your local dealer. 


47R53WannSpnngsBlvcl., 
^ Fremont, CA. 94539 

JNCOKPO KATED (415) 490-6770 Telex 4990843 


Smart disk users insist on 
tape for datafile back-up. 

SYSGEN 
is the 
leader. 


And, if your needs 
begin to exceed the 
limits of PC memory 
and slot 
expansion, 

SYSGEN 
has the 
solution. 




Trardetioaftj: Sysgen, DISKT/O—SySigcn, Inc.:; AT—International Business Machines. Corporal inn. ke^islcrcd irademaFliS: IBM—Internal icwial Bufaness M achines Corporation. 
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CIARCIA FEEDBACK 


nice project, and I plan to construct one. 

TWO questions: You mentioned that the 
telephone company occasionally puts a 
200-V test signal on the line Doesn t this 
have an adverse effect on modems and 
electronic equipment such as Demon 
Dialers? 

Also, as a practical matter, what are the 
risks from lightning to equipment con¬ 
nected to the telephone system? Again, 
I'm concerned about modems and elec¬ 
tronic dialers. I have seen protection 
devices marketed for teiephone equip¬ 
ment. but i don't know if they're really 
needed and if they really work. 

Thanks for the information. I always look 
forward to your articles as the highlight 
of BYTE! 

Charles J. Okstein 
Willimantia CT 

Commercial telephone equipment is 
designed to stirv/ve ail normally occur- 
ring voltages on the telephone line. In the 
case of the Whimsi-Belf the TCMi520A 
has the protection built into it and none 
of the other components are connected 


to the line in some cases, a DAA (data- 
access arrangement) is required to pro¬ 
vide protection for both the equipment 
and the telephone fines. 

The telephone company incorporates 
lightning protection Into the telephone- 
line system to pro^ct its own equipment 
so customer equipment that meets the 
telephone company's spedhca^ons is 
pretty safe. Lightning arresWrs are in- 
stail^ where the iines enter customer 
buildings to protect equipment vdthia Of 
course, there is always the possibility of 
damage from a lightning strike on the 
lines In your immediate vicinity. Local 
protection in addition to the normal ar¬ 
restors might be justified in some cases. 
—Steve 

Trump Card for TRS-80? 


Dear Steve. 

1 read with interest your pair of articles 
on adding the ZSOOO coprocessor to the 
IBM PC. 1 do not have an IBM PC or any 
of the umpteen PC'Compatible computers. 
I'm still stuck in the 8-bit world with a 


TRS-80 Model 1 and a Big Board 11. I was 
wondering if you would consider (if it is 
possible) rewriting the loader program for 
Z80 machines. 1 am sure that there would 
be a large market for the board and soft¬ 
ware in the 8-bit market. 

If the above is not possible would it be 
feasible to buy a Co-Power 88 (an 8088 
coprocessor) for the Big Board II and re¬ 
design the ZSOOO board a little for use in 
my STD bus connector? I would think that 
the loader program for the Z8000 would 
have to be modified, but not as extensive¬ 
ly as rewriting the loader for use on a dif¬ 
ferent processor. 

Now. down to the business end. How 
much would it cost to buy the software 
mentioned in your article? And where can 
I find the following integrated circuits? 

Z8001 Processor 

Z858I Clock Generator 

Z8030 Serial Communications Controller 

Z8036 Counter/Timer and 

Parallel ]fO Unit 

Mark Hampton 
Cocoa, FL 

{contimed] 



I INTEGRATE' 


What 


you 


If you own an IBM™PC or compatible using IBM™PC DOS or 
MS-DOS™, •^MEMORYfSHiFTj^ can give you the capability of 
making your own integrated package of compatible software... 
plus... • two monitor capability 

• up to 9 program partitions 

• ability to transfer data quickly 

• rapid switching between programs 

It costs only $99 to be SELECTIVE at leading computer stores. 

Designed for most versions of DOS and MS-DOS™ by 

North American Business Systems, Inc. 

642 Office Parkway St. Louis, Missouri (314) 432“6106 

IBM Is a registered trademark of International Business Machines 

Corporation MS-DOS Is a registered trademark of Microsoft Corporation 
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CIARCIA FEEDBACK 


Since the Thsmp Card articles ap¬ 
peared, 1 have had many requests to 
modify the Thimp Card hardware and 
software to operate on different ma¬ 
chines Unfortunately, each system would 
require a slightly modified hardware and 
software interface. The hardware and 
software design time to do this would 
severely cut into my other Orcuit Cellar 
projects, so lam making no plans to con¬ 


vert the Ttvmp Card project to any other 
system. 

The TYump Card has been tested on 
severe/ PC-compatible systems using MS- 
DOS and has worked fine Since the Co- 
Power 88 operates under MS-DOS, it is 
possible that the THtmp Card software 
wi// work with the system. However since 
I have never tried this configuration, I 
cannot guarantee that it will work. 


Under my "Reward hr Diligence" pro¬ 
gram discussed in the hrst part of the 
Tfump Card aitfde / will send you the 
Thjmp Card software and the Thimp Card 
manual for the cost of duplicating and 
mailing f$30j, if you send me a picture 
of your Thimp Card project. 

The Zilog chips can be obtained from 
any of the Zilog distributors near you. In 
Florida, the Zilog sales offices are Dyne- 
A-Mark Corp. in Clearwater and Palm Bay 
and hchrucai Center-Zllog Corp. in Clear¬ 
water—St£!ve 

EMI 


Dear Steve. 

Because 1 live in a metropolitan area. 
EMI is a problem. Within a few blocks of 
my apartment are a lO-kW (lOO-kW ERP) 
FM transmitter about six microwave 
relays, and possibly other transmitters, 1 
want to retrofit an old TRS-80 Model 1. 
printer video display and other periph¬ 
erals. What regions of a computer are 
most susceptible to EMI? W:)uld replac¬ 
ing LS ICs with HCT or HC ICs increase 
immunity to effects of EMI? 

James Hawkins 
Kansas City. MO 

Eiectroma^etic-interfeTence p/od/ems 
in microcomputer systems can come 
from any number of sources. Usually 
electrical noise from an outs/de source 
is induced into cables that leadinh (and 
out ofj the computer. Sensitive circuits in 
the computer can a/so be affected if they 
are not properly shielded. 

Since the subject of e/ectromagr?etic- 
interference elimination is ttx? long to be 
properly discussed in a letter i will refer 
you to an article I wrote that covers the 
subject in depth. The artide, appropriate- 
ly called "Electromagnetic Interference^" 
can be found in the fanuary 1981 BYTE. 
—Steve ■ 


Over the ^ars 1 ftave presented many dif¬ 
ferent projects iw BYTE. I know many of you 
have them and are making use of them 
In many ways. 

I am interested iw hearing from any of you 
me what you've done with these proj¬ 
ects or how you may have been influenced by 
the basic ideas. Write me at Q>cuii Celkr Fed- 
back, POB 562. Glastonbury- CT 06033 and 
fill me in on your applications. All letters and 
photographs become the property of Steve 
Ctarcia and cannot be returned. 


Wre inGoodC(Mi^)aiTy 
When Y)u Program 


inBetterBASIC 



All of these companies rely on BetlerBASlC 
to write their software programs. They haw 
found that BetterBASIC combines the features 
they need from BASIC, Pascal, C and Forth in 
one familiar erwironment. Some of these fea- 
ium include the following. 

640K Now yon can nse the full memory 
of vour PC to develop large programs. 
STRUCTURED Create well organized 
programs using procedu res and fhnciions 
that are easily iintified and underetood and 
comoletelv reusable in future programs. 

MOD ULAR Ose procedures and fu nctions 

grouped together to form 'library modules, '' 
INTERACTIVE BetterBASIG acts like an 
interpreter, responding to the users' commands 
in an immediate mode. However, each 
statement is actually compiled as it is enienecL 
EXTENSIBLE Create your own 
BetterBASIG modules which contain 
BetterBASIG extensions 
(ideal for OEMs). 

COMPILED Each Line 
of the program is 
compiled as it is entered 



into the computer’s memory rather than 
interpreted at runtime The optional Runtime 
System generates EXE. files. 

BetterBASIG Runs on IBM PC. IBM 
PC/XT and compatibles. 

CALL 1-800-225-5800 Order Better 
BASIC now, or write Summit Software Ibch- 
nology, Inc.™, P.O. Box 99> Babson Park, 
Wellesley, MA 02157 Prices are listed below, 
BetterBASIG: $199 Runtime System: $250 
8067 Math Module: $99 

Still not convinced? Order the BetlerBASlC 
sample disk which includes a demo, a 
tutorial, compatibility issues, 50 lines of 
BetterBASIG and more. Only $10, 

MasterCanl, VISA. P.O. Checks. Money’ Onieir, CO.D 
accefUed- 

lleiierBASIC Is a [rademark of Summii 

Software Tedinolo^, Inc. 

\m PC and IBM POXTare ifadenmks 

of Inicfnational Business 
Machines Corp Tandy is a rcgfcs- 
Tw teredirajdemak of Tandy Carp 
• Illustrated above are re^stered 

Mm ■ trademarks of the fallmdrig cnin- 

[ ^ ^ panies: Mobil Oil Coqj.; AT&T; 

General Elcdric Go.; WesUng- 
house Elednic Corp., TRW, Lm:. 


ALSO AVAILABLE FOR THE TANDY 2000,1200 AND 1000 
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Cure development headaches 
with our S105* Controller 



BCC11 I DOctuantity or 
qualified buyers' price. 


At $105, MiGTomint's System Controller 
is a dirt cheap development tool without 
equal. 


It'll turn your IBM PC into a design lab¬ 
oratory that saves your company thou* 
sands of dollars and months of evalua¬ 
tion. You'll save headaches, too. When 
you tell your boss the first phase of your 
pet project is only going to cost $105, 
watch the relief begin. 


Micromint's Z8 System Controller, the 
tiny computer on a board, is the corner¬ 
stone of an entire family of integrated, 
i nte 11 ig e nt prod u cts f rom AC /10 to s ma rt 
terminals. Able to speak three languages 
(BASIC, FORTH and Assembly), this 
tiny 4" x 4 1/2" computer supports 6K 
bytes of EPROM or 4K bytes of RAM 
two parallel ports and an RS*232 serial 
port. 


If learning a new language isn't In your 
future, no problem. WRITE YOUR 
PROGRAMS IN BASIC AND TRANS¬ 
LATE THEM INTO FORTH WITH A 
SINGLE KEY STROKE. Our specially 
masked chip will let you know in an in¬ 
stant whether your program is operation¬ 
al. You'll be building before the compet- 
ition is de-bugging. 


For OEM Orders and Customer 
Assistance Call Our Toll Free Line 


1800 5210044 



Ca// or wrtw for a comp lew product fine 
brochure. Or order our complete set of 
t2 fully detailed owners' and technical 
reference manuals for only $29.95. This 
set includes all of the following manuals: 


*Z8 FORTH System Controller 
•Z8 BASIC System Controller 
•BASIC/Debug Software Reference 
•Z8 Microcompu ter Assembly 
Language/Hardware Technical 
Reference 

•Memory and I/O Expansion 
•EPROM Programmer 
•Analog to Digital Converter 
• 16K Memory Expansion 
•S&rlaf I/O Expansion 
•RS-232/20mA Converter 
•Smart Video Terminal 
•AC/DC Power I/O 


ORDER PRODUCT CODE BCC99. 


Dept. 14, 25 Terrace Drive, Vernon, CT 06066 


Micromint, Itx;. 
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THIS IS A LIST of ftoofe received ai BYTE Pufefio^roff^. II is m?! meant to Be exhausti^: 
its purpose is to ocqminl BYTE reeder^ witft recently published tittes iw computer science 
and related We reyrei that we cannot review all tfte books imp fccdic insteaif. Iftis 
fist is mmt to Be a acknowledgment of these books and the f)ci^iisAe/s sent them. 


COMPUTEi?S AND INFORMATION 

Processing V^rld Index. 
Suzan Deighton. John Gumsey. 
and lanet Tomlinson, eds. 
Phoenix. AZ: The Oryz Press. 
1984: 640 pages. 22 by 30 cm, 
hardcover ISBN 089774-116-1. 
$74,50. 


Computing for Executives, 
j. W. Chadwick. Blue Ridge Sum¬ 
mit. PA; l^b Books. 1984: 280 
pages. 13 by 21 cm. softcover. 
ISBN 08306-1796-5, $12,95. 

Conquering the Commodore 
64 Kingdom. Bill L. Behrendt. 
Englewood Cliffs. N): Prentice- 
Hall 1984; 192 pages. 17.5 by 
23.5. softcover. ISBN 0-13- 
167917-1. S14.95. 

Cookbook of Creative Pro¬ 
grams FOR THE Commodore 64. 
Robert Rtnder, New York: New 
American Library. 1984; 222 
pages. 18 by 25.5 cm. softcover 
ISBN 0-452-25571-6, $12,95, 

Creating the Perfect Datat 
BASE Using DB Master. Ttlsh 
McClelland. Glenview, IL: Scott, 
Foresman and Co,. 1985; 256 
pages, 19.3 by 23,5 cm. soft- 
cover ISBN 0-673-18039-5, 
$17.95. 

Datapro/McGraw-Hill Guide to 
Apple Software. 2nd ed„ 

Data pro Research Corporation, 
New York: McGraw-Hill 1985; 
362 pages. 21.5 by 28 cm, soft- 
cover. ISBN 007-015406^5. 
$22.95. 

Datapro/McGraw-Hill Guide to 
CP/M Software. 2nd ed., 
Datapro Research Corporation, 
New York: McGraw-Hill 1985: 
400 pages. 21,5 by 28 cm. soft- 
cover. ISBN 0-07-015408-2, 
$22.95. 

Datapro/McGraw-Hill Guide to 
IBM PC Software. 2nd ed.. 
Datapro Research Corporation, 
New York: McGraw-Hill 1985: 
404 pages, 2L5 by 28 cm. soft- 
cover, ISBN 007-01 5407-4, 
$22,95. 
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UP TO DATA 


There's only one segment of business which 
has the expertise to decipher reams of 
information on micro technology. They are 
the only individuals qualified to advise 
their companies on micro purchases. They 
are the elite who buy and influence billions 
of dollars in business micro purchases. 

They are The BYTE Croup. Even as you read 
this ad, thousands of them are quietly 
making recommendations in companies all 


around the world. You should keep them 
up to date on what you have to offer. 

Call us. We'll lend you their ear. Because 
BYTE is business. And the business is 
micros. If you want to reach the business 
professional who is at the leading edge of 
micro technology, advertise in BYTE. For 
more information, call (603)924-9281. 


BYTE MEANS 
BUSINESS 


For subscription information, call 1-800258-5485 


EI<TE 

THE SMALL SYSTEMS JOURNAL 

70 Main Street, Peterborough, NH 03458 













Inquiry 237 


m LIONHEART 


BUSINESS & STATISTICAL SOFTWARE 


Explanatory books with professional compiled software; the new 
standard for statistical use. The influential Seybold Report on 
Professional Computing has this to say about Lionheart "...our sen¬ 
timental favorite because of its pragmatic approach to the basic 
statistical concepts... The thinking is that the computer merely facili¬ 
tates the calculations; the important thing is to be able to formu¬ 
late a problem correctly and to determine what type of analysis 
will be most valuable." 


• BUSINESS STATISTICS. .$135 

• EXPERIMENTAL STATISTICS .115 

• EXPLORATORY DATA ANALYSIS ..75 

• FORECASTING AND TIME-SERIES.115 

• BUSINESS AND ECONOMIC 

FORECASTING.135 

• DECISION ANALYSIS TECHNIQUES. 85 

• LINEAR & NON-LINEAR PROGRAMMING . 75 

• PERT & CRITICAL PATH TECHNIQUES ... 75 

• MONTE CARLO SIMULATION.125 

• OPTIMIZATION. 80 


PC/MS-OOS, CP/M (Apple and Macintosh formats slightly more 
expensive) Add $2 per book for shipping and handling. 


VISA, MasterCard, AMEX, Check 

P.O. Box 379, ALBURG, VT 05440 
(514) 933-4918 


Announcing 

INTERACTIVE 
VIDEODISC WEST 

May 15-17. 1985 
Los Angeles Airport Hilton 

This conference includes presentations on 
Interactive Videodisc covering: 

Technologies 

Level IV VidetHJisc 
Sound over Still Frame 

Compact Disc/Rcad Only Meiriory (CD/ROM) 

Applications 

Education and Industrial Training 
Job Performance Assistance 
Point of Sale 
Public In formal ion 
Archival Storage 

Program Design 
Authoring Systems 
Effectiveness Crileria 
Courseware Transportability 

Pre-eonrerence tutorials are scheduled for May 14. 
Exhibits by Pioneer, Sony. JVC, 3M, EECO, DEC, 
and other leading supplieni of hardware, software, and 
interface systems will be available to confemrice 
registranis in an adjacent exhibit area. 

For further infonnaiion contact: 

Society for Applied Learning Technology 
50 Culpeper St., Ctept. B 
Wanemon, VA 22186 (703) 347-(X]55 Z,|i 




BOOKS RECEIVED 


The Designers Guide lo Disk 
Drives. Edward R. Tfeja- Reston. 
VA: Reston Publishing, 1985: 

142 pages, IS by 24 cm, hard¬ 
cover ISBN 0-8359-I26S-X. 
S29,95. 

Designing Apple Games with 
Pizazz! Greg Minter and fohn 
Ruffner. Chatsworth. CA: 
Datamost, 1984; 328 pages, 

17.8 by 25.3 cm. softcover. 

ISBN 0-0819038745. SI 4.95- 

Dictionary OF Computing and 
New Information Technology, 
A. 1. Meadows, M. Gordon, and 
A, Singleton, New York. Nichols 
Publishing. 1984: 232 pages, 

13.3 by 20.5 cm. hardcover. 

ISBN 0-89397497-9. S24.50, 

Digital Systems. Principles 
AND APPUCATIONS. 3rd ed.. R. 1. 
Tbcci. Englewood Cliffs, Nj: 
Preniice-Hali, 1985: 608 pages, 

18.3 by 24.3 cm. hardcover. 

ISBN 0-13-212374-6. $29.95. 

Discovering Science on Your 
Adam with 25 Programs, |ohn 
Pellino, Mary Ellen Adamo, 
Sandra Dobrowlsky. and Donald 
P. LaSalle. Blue Ridge Summit. 
PA: Tbb Books. 1984: 192 pages. 
19 by 23,5 cm. softcover. 

ISBN CF03O6-1780-9, $9.95. 

Essential Applications for 
THE IBM PC AND XT. Patrick 
Plemmons and the editors of 
PC VJorld. New York: Simon 
& Schuster, 1984 256 pages. 

19 by 23.5 cm, softcover 
ISBN 04571-49279-9. $16.95 

Financial Decision Making 
WITH touR TRS80 Model 100. 
Leslie Sparks. Blue Ridge 
Summit, PA; T^b Books. 1984; 
142 pages, 18.5 by 23.5 cm. 
softcover, ISBN 0-8306^1799-X. 
$9 95. 

TFie First Book of Adam the 
Computer, Arthur Dent. Blue 
Ridge Summit. PA: Ikb Books, 
1984; 208 pages, 19.5 by 23.5 
cm. softcover. ISBN 0-8306- 
1720-5, S9.25. 

Fun. Games & Graphics for 
the Apple 1L He & Uc Paul 
Garrison. Blue Ridge Summit. 
PA: Tbb Books. 1904; 3J6 pages. 
18 5 by 23.3 cm. softcover. 

ISBN 0-8306-1752-3, 313.95. 

TVie Future of Semiconduc¬ 
tors. Computers. Robotics. 


AND ItLECOMMUNlCATIONS. 

editorial staff of Petrocelli 
Books. Princeton, NI: Petrocelli 
Books. 1984: 264 pages. 16 
by 24 cm. hardcover. ISBN 
0-89433-259-7, $49.95. 

Games & Utilities for the 
TRS-80 Model 100. Ron Karr. 
Steven Olsen, and Robert 
Lafore, New York: New Ameri¬ 
can Library. 1984; 204 pages, 

18.5 by 23.5 cm, softcover. ISBN 
CF452-25577-5, $16,95. 

Getting the Most from Your 
Pocket Computer, Stephen 
F Nowak. Blue Ridge Summit, 

PA: T^b Books, 1984; 236 pages, 

13 by 21 cm. softcover, 

ISBN 0-8306-172 3-X, $9.95. 

Getting Started in Pascal 
Programming. J. Camara and 
F. Puccetti, Blue Ridge Summit, 
PA: 3bb Books. 1984: 206 pages. 

18.5 by 23.5 cm. softcover 
ISBN 0-8306^588-6, $12,95, 

Handbook of bar Coding Svsr 
TEMS, H, E, Burke. New York: \^n 
Nostrand Reinhold, 1984: 240 
pages, 16 by 23 cm, hardcover. 
ISBN 0-442-214308. $42.50. 

Hidden Powers of the TRS-80 
Model 100. Christopher L 
Morgan. New \tork: New Ameri¬ 
can Library. 1984; 254 pages, 

18.5 by 23 cm, softcover. 

ISBN 0-452-25578-3, $19.95. 

A Hobbyists Guide to Com¬ 
puter Experimentation, john 
D. Lenk. Englewood Cliffs. NI: 
Prentice-Hall. 1985: 300 pages. 

15.5 by 23.5 cm, hardcover, 

ISBN 0^13-392473-4. $23.95* 

the Home Computer Wars, 
Michael S, Tbrnayk. Greens¬ 
boro. NC: Compute! Publica¬ 
tions, 1984: 318 pages. 14 
by 2L5 cm, softcover. ISBN 
CF942 3867 5-2, $9,95. 

How Tb Copyright Software. 

M. f. Salone with Stephen Elias, 
legal ed. Berkeley, CA: Nolo 
Press, 1984: 256 pages. 21 
by 27,5 cm. softcover. 

ISBN 0-91731679-7. $21.95, 

How Tb Program Your IBM PC 
Color & Graphics. Carl Ship- 
man. 'lUcson. AZ: HPBooks. 

1984: 320 pages. 2L5 by 27,5 
cm. softcover, ISBN 0-89586 
265-4. 321.95. 

[continue^ 
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Train for the Fastest Growing Job Skill in America 



Only NRI teaches you to service and 
repair all computers as you build 
your own IG'bit IBM-compatible 


micro 


NRI is theofilytiofne 
study school that 
trains you as you 
assefnble a lop- 
brand micro- 
computer. After 
building your own 
logic probe, you'll 
assemble the 
'Intelligent'' 
keyboard... 


system, including all 
the bundled software 
and extensive data 
manuals, is yours to 
keep as part of your 
training. 

lOO-Page Free 
Catalog “Mis 
More 

Send the postage-paid reply card today 
for NRJ's big 100-page color catalog, which 
gives you ail the facts about NRI training in 
Microcomputers, Robotics, Data Com¬ 
munications, TV/Video/Audio Servicing, 
and other growing high-tech career fields. 

If the card is missing write to NRI at the 
address below. 


.. .then install 
the computer 
power supply, 
cheeking all the 
circuits and 
connections with 
NFlI's Digital 
Multimeter. FrCNn 
there you'll move 
on to install the 
disk drive and 
monitor. 


As computers move into 
offices and homes by the millions, 
the demand for trained computer 
service technicians surges forward. 

The Department of Labor estimates 
that computer service jobs will actually 
doubk in the next ten years—a faster 
growth than any other occupation. 

Tbtal System Training 

As an NRI student, you'll get total 
handsHDu training as you actually build your 
own Sanyo MBC-550-2 computer from the 
keyboard up. Only a person who knows al! 
the underlying fundamentals can cope with 
all the significant brands of computers. And 
as an NRI graduate, you’ll possess the up- 
to-the-minute combination of theory and 
practical experience that will lead you to 
success on the job. 

You learn at your own convenience, in 
your own home, at your own comfortabie 
pace. Without classroom pre^ssures, without 
rigid night-school schedules, 
without wasted time. Your own 
personal NRI instructor and NRfs 
complete technical staff will 
answer your questions, give you 
guidance and special help 
whenever you may need it. 

The Exciting Sanyo 
MBC-SSa-E— Yours 
To Keep 

Critics hail the new Sanyo as 
the "most intriguing" of all the 
IBM-PC compatible computers. It uses the 
same 8088 microprocessor as the IBM-PC 
and the MS/DOS operating system. So, youll 
be able to choose thousands of off-the-shelf 
software programs to run on your completed 
Sanyo. 

As you build the Sanyo from the 
keyboard up, youll perform demonstrations 
and experiments that will give you a total 
mastery of computer operations and 
servicing techniques. You'll do programming 
in BASIC language. You’ll prepare interfaces 
for peripherals such as printers and joysticks. 
Using utility programs, you'll check out 8088 
functioning. NRl’s easy step-by-step 
directions will guide you ail the way right 
into one of today's fastest growing fields as a 
computer service technician. And the entire 


Your NRI Course Includes 
a Sanyo MBCP550-2 Computer 
with 128K RAM, Monitor, Disk Drive, 
and “Intelligent” Keyboard; The NRI 
Discovery Lab^, Teaching Circuit Design and 
Operations; a Digital Muitimeteq Bundled 
Spread Sheet and Word Processing Software 
Worth $1500 at Retall~and More. 




McGraw-HiU Continuing Education Center 

3939 Wisconsin Avenue. NW 
Washington, DC 20016 

Well Give You Tomorrow. 

IBM is a Registered Trademark of International 
Business Machine Corporation. 
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BOOKS RECEIVED 


WIRED? 



APPLE TURNOVER " 

A Vlfeiess flJ© rrorisfer" pockog© for the IBM PC' to AppEe i( and 
bock, and back again. Apple fufnever Is a firmwoTe bMid which 
^FT5 into ony slot in the IBM PC* or compatible, and software 
running under MS-DOS'^. No modems, no serial links, no hosstes. 
no problems. APPLE TURNOVER’" will formot Apple CP/M" and 
Apple DOS 3.3 disks. Leave your ISM ond Apple compufers where 
they or© S1 mply bring your Apple disk to work ond transfer your file 
to an MS-DOS disk Allows for minor modificatfohs fo tejct and data 
files. Ifs a simple. Inexpensive, fost high performance alternative 
to compricated serial links and modems. 

XENO*COPY PLUS " 

A "Wireless file tronsfer"' software program for your I0M PC and mo^f 
PC Jook-Q-likes, XENO-COPY PLUS'- copies flies between IBM-PC^ 
and mor^y CP/M* and foreign MS-DOS* disk formats. An unconv 
plicated and Inexpensive way to transfer text and data files. 
XEIMO-COPY PLUS'" allows you to format, copy from and write to 
nearly eighty different formats. Also, allows for minor rrtodlficatJons 
to text and dota files. XENOCORV PLUS'" con be upgraded fo 
XENO’DISK - for the price difference. 

XENO'DISK'" 

rhe high peiformonce model of XENOCOPV PLUS" XENO-DISK" 

formats, writes to, and copies from over 100 different disk fesrmofs 
indudlfig 40 onid 80 track 5%"' disks XENO-DISK'* supports the use 
of several 8" disk formats. XENO-OISK'“ contains a powerful table 
driven text tronsiatof. 'Text-Tran ^ For low volume disk production, 
XENO-DlSX " Includes o frock-by-track disk duplllcator (which is 
faster thon file by file duplication). Gives you the option to Input 
disk format parameters which allows you to utlllie unconnmon 
disk fdrmots. XENO-DISK'" includes a bock-up disk ond one free 
update. 

SOMate'" 

A CP/M"* ao emutotor for MS-DOS" computers After programs 
hove been transferred onto PC/MS DOS^ disks with XENO-COPV 
PLUS’", XENO-DISK’-. or APPLE TURNOVER-, 80Mate- lets you 
simulate most CP/M^ 80 systems on your MS-DOS^' computer 
Includes all Internoi CP/M* commands and many available 
functions. eOMote™ includes o terminal emulator for 7 predefined 
termlnolE Including APPLE CP/M®I You con also Input parameters 
for ether fermina Is that need to be emulated, without additional 
Apple hardware 


Sm fDEit dealer or 
tell lor Informations 

( 213 ) 938-0857 



systems, inc. 

Innevotfon In microcomputer products 


6022 W. Pico Blvd., Los Angeles, C A90035 


APRE TuriNOVSfr XENO-COhf PLUS, KBMO^DtSK. StWlOTeore wgisTefed tradBrnaiti at Varte« Systems, Irrocrpofcned • 
(BIW PC S. PC-DOS ts a raglstered trodsfriork arintemntiQnol BusirwM MOChlflOi COftJOratlon • ^‘PPlEis OiaapStemKt 
UacfeniQfkof Appt*CoiTipij[*rj1rc • MS-DOS UctreoiitefedtraclBmcrt(yMraT™OCCTpaTalfm • C(VM Is a reglsterad 
iradamork of Digllal BBseOCh lncc*lJX!fO»e(I, 
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How Tb Run Your Business 
mm DBASE II Richard H. 

Baker Blue Ridge Summit PA: 
T^b Books. I9S4; 320 pages. 

15.5 by 23,5 cm. softcovec 
^SBN 0-5306^1918-6. SI6.95. 

How TO Write a Computer 
Manual, lonathan Price, Menlo 
Park, CA: Benjamin/Cummings. 
1984: 320 pages, 18.5 by 23 
cm. softcover ISBN 0-8053- 
6870-1, $21.95. 

IBM CPU AND Storage Ar¬ 
chitecture, Joe Leben and Ilm 
Arnold, New York: lohn Wiley & 
Sons, 1984: 192 pages. 22,5 by 

28.5 cm, spiral-bound. ISBN 
0-471-60] 42-9, S49.95. 

IBM PC BASIC Ralph Vickers 
New York: Harper ^ Row. 1984: 
304 pages. 15.5 by 23.5 cm. 
softcover. ISBN 0-06-669013-7. 

SI 6.9 5. 

IBM PC COBOL William ]. 
Atkinson Ir and Paul A. 
DeSanctis. Reston. VA: Reston 
Publishing, 1985: 304 pages, 

17.5 by 23 cm. softcover. 

ISBN 0-8159-3051-3, SI9.95. 

IBM PC Enhancement Hand¬ 
book FOR Scientists and Enci- 
NEERS, Richard A. Eckhardt. 
Matthew F Kubltsky, and Robert 
C, Mol by. New Haven, CT 
CyberResearch. 1984; 190 
pages. 22 by 27,5 cm, softcover. 
ISBN O-931193-Oai, $18,95. 

THE tBM PCiR Entertainer. 

Brian Sawyer. Berkeley. CA: 
Osbome/McGraw-HilL 1985: 286 
pages, 20,5 by 27.5 cm, soft- 
cover ISBN 0-88134-1 51-7, 
$12.95. 

the IBM PCiR Image Maker. 
lonathan Erickson and William 
D Cramer Berkeley. CA: 
Osbome/McGraw-HilL 1985: 

328 pages, 16 by 23.5 cm. soft- 
cover. JSBN 0-88134d38-X. 
314.95. 

IBM PC XT BASIC PROGRAM¬ 
MING AND Applications, Louis 
NashelsKy and Robert 
Boylestad. Englewood Cliffs, Nj; 
Prentice-Hall. 1984; 320 pages. 
17.5 by 23 cm, softcover, 

ISBN 0-13-448341-3. $39.95. 
Includes floppy disk. 

InfoWOrld's Essential Guide 
TO the Commodore 64, Richard 
A. Milewski and the editors of 


iw^Worii. New York: Harper & 
Row. 1984; 254 pages. 18.5 by 

23.5 cm. softcover, ISBN 0-06- 
669005-6. 316.95. 

iNFGWbRLDs Essential Guide 
TO the TRS-80, Tim Daneliuk 
and the editors of inpMirld. New 
York: Harper & Row, 1984; 222 
pages. 18.5 by 23 5 cm. soft- 
cover, ISBN 006-669004-8, 
S16.95. 

Inside the Apple He, Gary 
B. Little Bowie, MD: Brady 
Communications, 1985: 258 
pages^ 18 by 23.5 cm, soft- 
cover, ISBN 0-89303-551-3, 
$19.95. 

Inside Commodore DOS. 
Richard Immers and Gerald 
G, Neufeld Chaisworth. CA: 

Data most. 1984: 508 pages, 

17.8 by 25.3 cm. softcover, 

ISBN 0-88190^366-3, $19,95. 

Integrated Digital Elec¬ 
tronics, 2nd ed., Walter A. 
Triebel. Englewood Cliffs, Nl: 
Prentice-Hall, 1985; 448 pages, 
18 by 24 cm. hardcover, 

ISBN 0-13-469172-5. $27,95. 

Interfacing & Digital Ex¬ 
periments with Your Apple. 
Charles |, Engelsher. Blue Ridge 
Summit, PA: Ihb Books, 1984: 
352 pages. 18.8 by 23.3 cm. 
softcover, ISBN 0-8306-1717-5, 
$15.50. 

Introducing the TRS-SO Model 
100. Diane Burns and S. Venit, 
New York; New American 
Library. 1984 190 pages. 

18.5 by 23.5 cm. softcover, 

ISBN 0-452-25574^, $15.95. 

Introduction to Computer 
Science Using the Turing Pro¬ 
gramming Language, R. C Holt 
and I N. P Hume Reston, VA: 
Reston Publishing, 1984; 416 
pages, 17,5 by 23 cm, softcover, 
ISBN 0-8359-3167-6. $19 95 

ThE Last Whole TI-99/4A Book, 
Paul Garrison, New York: John 
Wiley 8^ Sons, 1984: 470 pages. 
17 by 25.5 cm, softcover, 

ISBN 0-471-8792(^7. $12.95. 

the Lawyer's PC Volume 1, 
Robert P Wilkins, ed. Lexington, 
SC: R. R W. Publishing Corp,. 
1984: 416 pages. 21.5 by 28 cm. 
softcover. ISBN 0-9608450-3-8. 
$34.95. 




















Lifeboat, 



C is the language. 
Lifeboat is the source. 


Productivity Tools from the Leading Publisher of C Programs. 

I The Lattice® C Compiler 


I The cornerstoneof a progranris its compiler; it 
I can make the difference between a good pro- 
I gram and a great one* The Lattice C compiler 
I features: 

• Full compatibility with Kernighan and 
Ritchie's standards 

I • Four memory model options for control and 
versatility 

' Automatic sensing and use of the 8087 math 
chip 

I • Choose from the widest selection of add-on 
options 

Renowned for speed and code quality 
I • Superior quality documentation 

r'Lattice C produces remarkable code,**the 
I documentation sets such a high standard that 
I others don't even come dose,,. in the top cab 
I egory for its quick compilation and execution 
I time and consistent reliability/' 

Byte Magazine 
I Lattice Library source code also available. 

I Language Utilities 

I Pfix 86/Pfix 86 Plus — dynamic and symbolic 
[debuggers resfjectively these provide multi- 
1 pie-window debusing with breakpointing 
I capability* 

I Plink 86 — a two-pass overlay linkage editor 
I that helps solve memory problems. 

I Text Management Utilities — includes GREP 
I (searches files for patterns), DIFF (differential 
text file comparator), and more, 

I LMK (UNIX "make") — automates the con¬ 
struction of targe multi-module products. 
Curses — lets you write programs with full 
I screen output transportable among all UNIX, 
I XENIX and PC-DOS systems without changing 
your source code. 

BASTOC — translates MBASIC or CBASIC 
source code directly to Lattice C source code* 
C Cross Reference Generator—examines your 


C source modules and produces a listing of 
each symbol and where it is leferenced* 


Editors 


Pmate — a customizable full screen text editor 
featuring its own powerful macro command 
language. 

ES/P for C —C program entry with automatic 
syntax checking and formatting. 

VEDIT — an easy-to-use word processor for 
use with V-PRINT 

V-PRINT — a print formatting companion for 
VEDIT, 

CVUE “ a full-screen editor that offers an 
easy way to use command stmcture. 

EMACS — a full screen multi window text 
editor* 

Fast/C — speeds up the tycle of edit-compile- 
debug-edit-recompUe. 


Graphics and Screen 
Design 


HALO — one of the industry's standard 
graphics development packages* Over 150 
graphics commands including line, arc, box, 
circle and ellipse primitives. The 10 Fontpack 
is also available. 

F^el—a screen formatter and data entry aid. 
Lattice Window — a library of subroutines al¬ 
lowing design of windows. 


Functions 


C-Rjod Smoigasbord — a tasty selection of 
utility functions for Lattice C programmers; 
includes a binary coded decimal arithmetic 
package, level 0 I/O functions, a Terminal In¬ 
dependence Package, and more. 

Float-87 — supports the 8087 math chip to 
boost the speed of floating-point calculations. 
The Cieenleaf Functions — a comprehensive 
library of over 200 routines. 

The Greenleaf Comm Library — an easy-to- 


use asynchronous communications library. 

C Power Packs — sets of functions useful for a 
wide variety of applications* 

BASIC C — This library is a simple bridge 
from IBM BASIC to C, 


Database Record 
Managers 


Phact—a database record manager library of C 
language functions, used in the creation and 
manipulation of large and small databases. 
Btrieve a sophisticated file management sys¬ 
tem designed for developing applications under 
PC-DOS, Data can be instantly retrieved by key 
value. 

lABS — a Fast Access Btree Structure function 
library designed for rapid, keyed access to 
data files using multipath structures. 

Autosort — a fast sort/merge utility. 

Lattice dB-C ISAM — a library of C functions 
that enables you to create and access dBase 
format database files. 


Cross-Compilers 


tbr programmers active in both micro and mini 
environments we provide advanced cross- 
compilers which product Intel 8086 object 
modules. AH were developed to be as functional 
— and reliable — as the native compilers. They 
are available for the following systems: 

VAX/VMS, VAX/UNDC, 68K/UNIX-S, 
68K/UNIX-L 
Also, we have available; 

Z80 Cross-Compiler for MS- and PC-DOS — 
produces ZSO object modules in the Microsoft 
relocatable format. 


New Products 


Run/C — finally, a C interpreter for all levels of 
C Programmers. 

C Sprite — a symbolic debu^r with break¬ 
point capability. 


Inquiry A21 


Catt LIFEBOAT: 1-800-847-7078. In NY, 1-212-860-0300. 


r, 


YES! Please rush me the l^est FREELifeboaf ^ catalog of Cproducts. 


Name_ 


.Title^ 


Company Name^ 
Address. _ 


.Easiness Phone_ 


Please check one of the following categories: 
n Deaier/Distnbuior D End User 


O Other. 


Return Coupon to: LifeboaP^^ Associates 
1651 Third Avenue, Neio York, NY 10128 
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Sailing on the changing tides of business, 
there is no room for uninformed decisions. 


You don’t go sailing without 
the right navigational instruments. 

And you don’t make business 
decisions without the right 
information. 

With Dow Jones Straight Talk™ 
and your Macintosh’" personal 
computer, you have the right infor¬ 
mation to make seaworthy business 
decisions. 

Widgets, Inc.: 

To Acquire or Not? 

Let’s say you need to know 
everything you can about Widgets, 
inc. and the entire miniwidgets in¬ 
dustry. You’re thinking about an 
acquisition. You need solid research. 

And you need it for the impor¬ 
tant meeting at 4 p.m. 


Dow Jones Straight Talk: 
Helping You Make 
Informed Decisions 

Straight Talk can help. Straight 
Talk could even make you a hero. 
Here’s how: Two clicks of the mouse 
and you’re logged on to the infor¬ 
mation you need with Dow Jones 
News/Retrieval,’ the foremost 
electronic resource for business and 
financial information, and other 
communications services. 

With pull-down menu.s, you 
can move easily between data¬ 
bases, checking current news and 
stock quotes, reviewing exclusive 
stories from the up-to-date file of 
The Wall Street Journal, search¬ 
ing out financial information on a 
specific corporation or industry. 

Now use your Clipboard, Note 
Pad and Scrapbook to save it. 

Since Straight Talk supports 
MacWriter you can thread ail this 
data together with your own in¬ 
formed comments. 


Now the final report: Use the 
different type sizes and styles to 
highlight special sections for your 
boss. Your conclusion: Don’t acquire 
the company. It’s on thin ice. 

With Straight Talk, hours worth 
of research can be condensed 
into just minutes. 

And, as the meeting ends, you 
can barely hold back that big grin. 

From now on your career 
should be smooth sailing. 

A World of Information 
on Your Desk 

At $79, Dow Jones Straight Talk 
is the least expensive, most diligent 
researcher and electronic know-it-all 
you’ll ever come across. 







In addition to business and 
financial information, you can click 
into world and national news, sports, 
weather, an encyclopedia, airline 
schedules and fares, movie reviews 
and MCI mail. 

And Straight Talk is from 
Dow Jones, publisher of Barron's 
and The Wall Street Journal, and 
for over 100 years a standard in 
timely, reliable information. 

Dow Jones Straight Talk for the 
Macintosh. A precision instrument 
designed to make sure your ship 
comes in. 


To obtain a free brochure and 
information on where you can 
conveniently purchase Dow Jones 
Straight Talk, fill out the coupon 
or call: 

1-800-345-8500 ext. 272 

(Alaska, Hawaii and foreign cal! 1-21S-7S9-7(J0S ext. 272) 
Inquiry 127 


Fill out this coupon and mail to: 

A. CaHahaii, Dow Jones & Company; 
BO. Box 30U, Princeton, N.J. 08540. 

Yes, please send me a Iree brochure on 
Dow Jones Straight Talk™ and 
Dow Jones News/Retri^al:* 


Name 


rom|Mny 

Address 

City 

5ifatp 

yip 

l^one 


DowJones 

Software" 


CBD 
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COMPUPRO USERS 

Accelerate Your Compi^ro 

withafrM 

CPU UPGRADE BOARD 
can fardetall* 

provided with a DATABANK SMD subsyetem 
DATABANK SM D DISK STORAGE SUBSYSTEMS 

Controller. Drivo, MP/M 816 ConcwrreiiC DOS. 

84 MBYTE 168 MBYTE 300 MBYTE 

FUJITSU FUJITSU PERTEC 

$8,SSO.OO $10,990.00 $18,990.00 

Databank io your single soorco oupplior fOr S-100 systems, 
subsyafeMOE and board level products from leading hardware 
manofactupers as oiell as our oom OATMMIK SMD storage 
subsystoMio. Periphery by FUJITSU, PERTEC, ALLOY end 
CONTROL DATA. 

Oatabonk SMD Disk Subsyscoms are olae availaMo for PC 
buss n etwork oppHeotions. DEALER INOUIRV INVITED 

For further information call or omito: 

□MA 1 !AN< 

805 965-3404 


fyUVA pc/xt™ top of the line (BM coiupatible computer 


PC SViTBl Iimoo 

1 HJtec Keyboard. 1 130W PiJw«r Supply, 
‘"1 AST 6 Pack CbTipntjyc MuJtifurwtion 
Bosrtl, I Monitor. 4 Drive GofaroUcT. 

Hm n SlFITOt 12M5.W 

I 130W Eb»i!r Supply 1 Kttoc Keyboanl, 1 
Mtinttoi; "*1 Ai3T S Padi Corapatihle 
MultIfuTHSiop Strajiil, 1 360K Floppy Disk 
Drive, 4 Drive CotitroLleii 1 J&MB FJard 
DWi. PTC linrd Pish Ctonlrollcf Card. 1 
Color Graphic QcKard, 

m\'h 64H mK simH 
1 (HK hJqva Mnihcr Board, Dr, Compiler. I 
ilitec Keyboflod, I ISQW ftiviter Supply 
(llO^OV), I Cam 

HFMAfX 

***J Sem! ftrr. I himikl / Osm. 
ftvt. Clock , .Ifeflwo csrt ^ expimson up 
to li48K, Spoti!, RAMDISK 

.mVA mn BARE BOARn . rsdo 


DISH BIIVI 

Shiysiirt SA4b5 Drive , JlJO.W) 

Shu^rt SATIS 10 MB 

Hard Disk Dnve..UTiOO 

TEC&EB ^ Floppy Drivo.. ... . 411i» 
Mtniacribe 10MB H.D. w/Cdtitrolkr 

a Gable.$650.00 

Mioiscribo 20MB Hard Disk Drive.. $695.00 

UPGRADE m rot Kt 

m 8K RAM ..$20.00 

a02«T Co^Plwessur.$146,00 



llAROmRE 

Thi! Best Quality iWr Supply 

. J1SII.OO 

(1 ID/220V) Same Dimenskn u IBM E^r 


MultifiuicUcifi Oinl. (ISSJIO 

Ctoe,..$90.00 

Httcc Kcyljoanl. $130,00 

Coior Graphic Cafd .$17100 

letculo OumpatiblF Muno 

ChRime Cairi. $195.00 

Floppy DLuk CoiitnHIer Canl 
w/Cahle.$120.00 

STREAM'lAFG 

1(3/2D MB Stream Tbpe for Backup .... CALL 
MUNrtOR 

AmM 300 Color Monitor.. .$245.00 

AiudeikSlO .. . $HJ.OO 

Amtkik 3I0A..$147.00 

Amdek RGB BMCoIot Monitor.. $+45.00 
Amdek RGB TOO Cdor Monitor.CALL 


DEALER BtOmiES WELCm. - NOVA PORT m AmAKE 


COMPUTRADE COMPANY Cm Koll Commereial Center) 
780 TVimble Road, Suite 605, San Jose, CA 95131 
Tel. (408) 946-2442, Tblex: 171605 

Hours: Mon-Pri 9:00 a.m.-6:00 p.m. 


BOOKS 


Learmng Commodore 64 Ljogo 
'IDgether, Kenneth R Goldberg. 
Bellevue, WA: Microsoft Press, 
1984; 446 pages. 18.5 by 33.5 
cm, softcover. ISBN 0914845- 
34-1, SI4.95. 


loco FOR Apple Computers: a 
SELF-TfeACHiNG GUIDE. R. W. Haigh 
and L E. Radford. New 'ibrk: 
lohn Wiley 6r Sons 1984; 320 
pages, 17 by 25 cm, softcover, 
ISBN 0-471-8802 3-X, S14.95. 

Macintosh; The Appliance of 
THE Future. Gerard Lewis 
Wayne, PA: Banbury Books, 

1984: 376 pages, 18.8 by 23.5 
cm, spiral-bound, ISBN 0-88693- 
031-6. $14.95. 

Mastering BASIC on the 
TRSeO Model 100. Bernd 
Enders, New York: New Ameri¬ 
can Library, 1984: 350 pages, 

18.5 by 23.5 cm, softcover. 

ISBN 0-4 52-25575-9, $19.95. 

Mastering Multi plan. David 
Bolocan, Saechin Kim. Ray King, 
and Lauren Singer. Blue Ridge 
Summit PA Books. 1984: 
128 pages. 19.5 by 23 cm. soft- 
cover, ISBN 08306-1743-4. 
$11.50. 

Mastering the Tandv 2000, 

Dan Keen and Dave Dischert. 
Blue Ridge Summit, PA; Tab 
Books, 1984; 160 pages. 19 
by 23.5 cm, softcover, 

ISBN 0-8306-1829-5, S 10.95. 

McGraw-Hill Dictionary of 
Electronics and Computer 
technology, Sybil P. Parker, ed. 
New York: McCraw-HilL 1984: 
592 pages, 16 by 23,5 cm, hard¬ 
cover. 0437-0454I6-7, $32,50. 

Methods and tools for Com¬ 
piler Construction, B. Lorho. 
ed. New York: Cambridge 
University Press, 1984: 416 
pages. 15.5 by 23,5 cm. hard¬ 
cover, ISBN 0-521-26843-5, 
$49.50, 

Micro Accounting. Steven 
E, Yoder and Sherry D. Knight. 
Englewood Cliffs. N|: Prentice- 
Hall, 1985: 282 pages, 17.5 by 

23.5 cm. softcover. ISBN 0-13- 
580085-4. $15.95, 

MOD4 BY Jack, lack Klein. 
Durango, CO: Crest Software. 
1984; 218 pages, 15 by 22.5 cm. 
spiral-bound. ISBN 0930615- 
OO-X, $9.95. 


RECEIVED 


MODULAr2 FOR PASCAL PRO¬ 
GRAMMERS. Richard Cleaves, 

New York: Springer-Verlag, 1984; 
160 pages. 15,5 by 23.5 cm. 
softcover, ISBN 0387-96051-1. 
$16.95. 

More BASIC: A Guide to 
Intermediate-Level Computer 
Programming, Sheiiey Lipson. 
New York: Holt. Rinehart and 
Winston, 1984; 80 pages, 14.5 
by 2L5 cm, hardcover. ISBN 
003-070732-6. $9.95. 

THe One Minute Methodology. 
by E. Z. Systems as told to Ken 
Orr, Tbpeka, KS: Ken Orr and 
Associates. 1984; 70 pages. 

14.5 by 22,3 cm. hardcover, 

ISBN 0-9605884-3-4, $8.95, 

PAYCALT: How Tb Create 
Customised Payroll Spread¬ 
sheets. Thomas E. Tbwie Blue 
Ridge Summit. PA: T^b Books, 
1984: 112 pages. 18.5 by 23.5 
cm, softcover, ISBN 0-8306- 
1694-2, $15,50, 

Perfect Software 2,0 for 
Your IBM PC & Compatibles. 
Howard H. Wade and Martin 
Lenk, Reston, VA: Reston Pub¬ 
lishing. 1984; 222 pages. 

21 by 28 cm. softcover. 

ISBN 0^8359-5495-1, $21.95. 

Practical Finance on the 
TRS-80 Model 100. S. Venit 
and Diane Burns. New York; 

New American Library, 1984: 

174 pages. 18,5 by 23.5 cm. 
softcover. ISBN 0-452-25576-7, 
$15.95, 

Programming Languages: 
Featuring the IBM PC and 
Compatibles, Marc Stiegler and 
Bob Hansen. New York: Baen 
Enterprises, 1984: 448 pages. 

13.5 by 21 cm, softcover. 

ISBN 0-671-55929-X. S9 95. 

Programming Languages and 
their Definition. Lecture Notes 
in Computer Science #177, 

H. Bekic. New York: Springer- 
Verlag, 1984: 288 pages. 16 5 
by 24,3 cm, softcover. 

ISBN 0-387-13 378-X. $13. 

Programming Your Own 
Adventure Games in Pascal. 
Richard C Vile |r. Blue Ridge 
Summit. PA: T^b Books. 1984: 

318 pages. 18.5 by 23.5 cm, 
softcover. ISBN 0-8306^1768-X. 
$13.95, 

(coKfiflueif) 
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THE IBM AT: 
ENHANCE IT RIGHT 
RIGHT NOW 


With The Bernoulli Box. " Winchester Performance And Reliability. 
-Economy And Versatiiity. 



Nowis^he time 
to harness all of the potential of the new 
IBM AT to the growir^ demands of your 
business. 


And with The Bernoulli Box, now you can. 

This unique cartridge data management 
system, attached to a standard IBM AT 
without the hard disk, creates a powerful 
processing packe^e that only mass stor¬ 
age capabilities can make possible. A 
package with all of the performance and 
reliability you only thought possible with a 
Winchester-enhanced IBM AT, but with 
dramatically more versatility and dramati¬ 
cally less cost per megabyte. 

The secret is virtually indestructible, go- 
anywhere, 10-megabyte cartridges whose 


proprietary technology has proven The 
Bernoulli Box the superior storage solution 
for a whole range of business micros 
from the IBM PC to the Macintosh,™from 
the XT to the AT&T 

And remember this. The Bernoulli Box 
has been designed for all versions of the 
IBM AT. Which means it will give you 
virtually unlimited cartridge-based primary 
storage as well as unparalleled backup 
capabilities. 

That’s The Bernoulli Box. From IOMEGA 
Call 1-800-556-1234, exL 215 for the dealer 
nearest you. In California, call 1-800-441- 
2345, exL 215. 

i'HIISGA 

IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 


THE 

BERNOULLI 


BOX 
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FREE SHIPPING 

'DISEETTES' 

West CoasfCall" Central & East“CaH” 

1 ( 800 ) 621-6221 1 ( 800 ) 654-4058 

_Discounts Starting at 3^ Box Quantities_ 


r^M 

* • 

s-side 17^^ 
d-den. If 
d-side 
d-den. 

s-side 97^-^ 
quad Li 

d-side 77^^ 
quad wa 

•8"* 

s-side 71 ^ 
s-den. La 
s-side 
d-den, L\t 

d-side 71^ 
d-den. 

0 Djya/i 

• sit* 

s-side 7795 
d-den. LL^ 
d-side Ofl^P 
d-den. jU 
s-stde 
quad 
d-side 

quad 33 * 

•8 • 

s-side 9#^ 
s-den, 40 
s-side 
d-den, jU 
d-side 
d-cten. 

maxell 

35 CALL 

• sE* 

s-side 10^5 
d-den. Vt 
d-side 
d-den, 
s-skfe 

quad 4o" 
d-side 
quad 00 

• 8 "* 

s-side 71^ 
d-den. 01 
d-side 
d-den. oH 

Vfeibatiml 

•sVDataDfe 

S-side IQ?? 
d-den. lO 
d-skJe 7 J ^ 
d-dea£^ 
s-side 711 ^3 
quad UU 
d-side7Q^ 
quad Oil 

•d'DaialUe 

S'Slde ^^3 

S-den. tT 

s-side 
d-den. £m 

d-slde 91^^ 
d'den. 

3M 

0C100A....13* 
DC300A...18‘W 
DC300XL 20?5 
DC600A..2445 

, AMARAY MEDIA MATE 

DISK MINDERS 
(SVT. 1675) (8-...215P) 

BULK RACKED DISKS’ CALL"! 

Head Cleaners 

Kits. .520 

Refills... 9^ 
Analizers 25^ 


Diskettes Dealer Inquiries 

10/Box rrie | ^ ^ # Welcomed 

lr|S|C0M6—/- ^ 654=4058 

Cottnecffen" b 

B UP'S DeHvery QnJy, Add 3^ on orders under 35^ or 20 




UJhen Vour 
Chips fire Down, 



Bank on BVT€K's 

(€)PROM MuftiProgrommer System S15-G 
UUith Less Restrictions S o FR€g H€VBOflflD 
For Only $995. 


BOOKS 


Readings on Cognitive 
Ergonomics: Mind and Com¬ 
puters. G. C. van der Veer M. J. 
T&uber T R. G. Green, and R 
Go'^ny, eds. New York: Springer- 
Verlag, 1984; 276 pages, 16.5 by 
2A cm. softcover. ISBN 0387- 
13394-1, Sn. 

the Second Beginners Guide 
TO Personal Computers for 
THE Blind AND Visually Im¬ 
paired, Diane L Croft, ed 
Boston. MA: National Brailte 
Press. 1984: 214 pages. 21.5 by 
28 cm, spiral-bound, no ISBN, 
$12.95, 

■I>iE Second Book of Machine 
Language. Richard Mansfield 
Greensboro. NC: Compute! 
Publications, 1984; 464 pages, 
15.5 by 23 cm, spiral-bound. 
ISBN 0-942386-5301. SI4.95 In¬ 
cludes floppy disks. 

Sing a Song of Software. 
Leonard }. Soltzberg Los Altos, 
CA: William Kaufmann, I9S4: 96 
pages, 18.5 by 18.5 cm. hard¬ 
cover. ISBN 0-86576O73-X, 
S9.95. 

60 Business Applications Pro¬ 
grams FOR THE TRS90 Model 
100 Computer Terry Kepner 
and Mark Robinson. Glenview. 
IL. Scott. Foresman and Co„ 
1985: 288 pages, 19,5 by 23 5 
cm, softcover. ISBN 0-673- 
18052-2, SI7.95, 

THE Small Business Computer, 
William E. Grieb |r. New York; 
Baen Enterprises, 1984; 288 
pages, 13,5 by 20,6 cm. soft- 
cover, ISBN 0-671-55907-9. 

$6.95. 

Software Engineering Con¬ 
cepts, Richard Fairley. New 
York: McGraw-Hill, 1985; 

384 pages. 17 by 24 cm, hard¬ 
cover, ISBN 007-019902-7, 
$34.95, 


stand Alone or Hook Up to your Terminal, 
3 Voltage Devices. Simulation Module, 
Supports Bipolar, PALs, 40 Pin Chips. 
Also Available: S5 Basic (E)PROM 
Programmer, $690. UV Erasers from $67. 


Statistical Programs in 
BASIC, Ronald D. Schwartz and 
David T, Bassa Reston, VA: 
Reston Publishing, 1985: 224 
pages, 17.5 by 23.5 cm, soft- 
cover, ISBN 0-8359-7106^5, 
$16,95. 


fOBinBIBI COMPUTtR SVSTCMS CORPORATION 

1021 South Rogers Circle, Boca Raton, FL33431 


CALL TO ORD€R (305) 994-3520, Telex 4310073 MeVBTC 

Distributor Inquiries Uiekome 


TK! Solver for Engineers, Vic¬ 
tor E. Wright. Reston, VA: 
Reston Publishing, 1984; 432 
pages, 17.8 by 23,3 cm, soft- 
cover. ISBN 08359^7711-0. 
$1995. 


RECEIVED 


THE TRS^BO CouDR Computer 2 
User's Guide, Bill Brewer Mark 
Brownstein, and Roger C 
Sharpe. New York: Macmillan 
Pubiishing, 1964; 128 
pages. 13.3 by 21 cm, soft- 
cover, ISBN 002-008820-5, 

$5,95. 

THe TRS-80 Graphics Book, 
Dennis E 'tenner. New York: 

Van Nostrand Retnhold, 1984: 
256 pages. 21.5 by 28 cm. soft- 
cover. ISBN 0442-28299-0. 
$16.45, 

Teach Your TRS-80 to Pro¬ 
gram Itself! David Busch. Blue 
Ridge Summit, PA: teb Books, 
1984: 236 pages. S3 by 20.8 
cm. softcover. ISBN 0-8306- 
1798-1. $11 50 

ItACHiNG Mathematics and 
Science: Patterns of Micro¬ 
computer Use. Richard |. 
Shavelson. lohn D. Winkler. 
Cathleen Stasz, Werner Feibel, 
Abby E. Robyn, and Steven 
Shaha. Santa Monica. CA: Rand 
Corp.. 1984, 56 pages. 15.3 
by 22.8 cm, softcover. ISBN 
0-83300595-2. S4. 

UNIX FOR People, Peter Birns. 
Patrick Brown, and lohn C. C. 
Muster. Englewood Cliffs. 

Nl: Prentice-Hall, 1985: 560 
pages. 18 by 24 cm. hard¬ 
cover. ISBN 013-937459^, 
$29.95. 

Urban Transportation Net¬ 
works. Yosef Sheffi Englewood 
Cliffs. Nl: Prentice-Hall, 1985; 

416 pages, 15 by 23.5 cm, hard¬ 
cover, ISBN 013-939729-9, 
$45.95 

THE Users Guide to cp/M 
Systems, Tony Bove and Cheryl 
Rhodes. New York Baen Enter¬ 
prises. 1984: 318 pages. 13.5 by 
21 cm. softcover. ISBN 0-671- 
55921-4. S8.95, 

Using BASIC on the IBM PC. 
Angela TYombetta and Michael 
TYombeita. Reading. MA; 
Addison-Wesley, 1984: 496 
pages, 21,5 by 27 8 cm. soft- 
cover. ISBN 0201-06516-9, 
$19.95. 

Using Symphony, David Paul 
Ewing and Geoffrey LeBlond. In- 
d ian a pol i s, IN: Q ue Corporation, 
1934: 730 pages. IS 5 by 23.5 
cm. softcover. ISBN 088022- 
124-0, $19 95. ■ 
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GIVE YOUR PC A 

$149 MODEM 


Special Offer 

To introduce 
PC users to 

CERMETEK MODEMS 



A 1200 bps modem, 
complete with software! 

The INFO-MATE 212PC modem is a complete 
data communications solution for your IBM® 
or compatible computer. Simply plug into any 
of the computer's expansion slots, boot up 
MODEM-MATE, communications software in¬ 
cluded with the modem, and you're ready to 
co mm u ni cate with eiU commonly used 1200 
or 300 bps modems. 

Cermetek, a pioneer in the modem and 
modem component business, now offers a 
complete line of advanced communications 
products. We want to make our name known 
with PC users and believe no one could forget 
this tremendous buy! So, act now! Send in 
your order today. You’ll never get an offer 
like this again. 

*11U1 i£ a RcgiEbcred ITuicfEiaili of lotccsaUDiiaJ Bualoesa HaEihUau 

ORDER TODAY 

Limited to quantities on hand 

Dealer inquiries invited. 

Cenrnetek 

microelectronics 

1308 Boiregas Avenue 
Sunnyvale. CA 94088-3565 
(408) 752-5000 


INFO-MATE 
212 PC Features: 

• 1200/300/110 bps, full duplex 

• Bell 212 A and 103 compatible 

• MODEM-MATE software included 

• Auto-dial, Auto-answer 

• Tone or rotary dialing, auto-selected 

• Call progress monitoring 

• 8 Diagnostic test modes 

• Asynchronous data format 

• 1 year limited warranty 


YES! Send me an INFO-MATE 212PC 

_I have included a check for $149,00 plus 

$4.00 per modem for shipping and handling. 
(CA residents must add $9.69 for sales tax.) 

_Please charge my modem on ray: 

_VISA _MasterCard 

Account No_Exp. Date_ 

Signature_ 

SEND TO: 

Name_ 

Address_ 

City__State___ Zip_ 

Daytime Phone_ 

Sorry No COD’s. Please allow 4 weeks for delivery. 
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Buy with Confidence... 
Our Record Is Clean! 


IBM/K 

SOFTWMIE 


AJpho Sf^ftwore 


Data Bose Mgr II 

$179 

Electric Desk (Jr) . 

199 

Arrayir Inc. 


Home Acct. +.......... 

$ 90 

Home Acct. w/ 


To* Advntg............. 

$139 

Central Point 


Copy II PC,.,. 

$34 

CompuView.. See Special 

Connecticut Software 

Printer Boss 


w/ Letter Boas.. 

,$ 79 

Above w/ Side Kick... 

, 119 

Creative Software 


Creative Bundle Box 


(Filer, Calc, Writer).... 

.$109 

Digitd Reteardi 


Concurrent.. 

. Call 

Fortran 77 


(CP/M Of DOS). 

. 299 

Personal Basic (CP/M) 

. 99 

CP/M-fl6... 

. 49 

Others,,.. 

, Coll 

Dow Jone« 


Morket Analyzer...... 

.$229 

Market Monoger...... 

. 189 

Spreadsheet Link...... 

, 179 

EcotofL Inc. 


Micmstot................ 

$239 

Enertronici 


Eneraraphics........... 

. *219 

w/ Plotter Option. 

. 279 

Foitware Thor. 

.$245 

Fktonder, Inc. 


Financier tl 

.$119 

Tax Series............... 

. 105 

Fox A Geller 


Grqfcjx.. 

.*159 

RGroph.. 

. 159 

FYI 


Superflle................ 

.*139 

FYI 3000.... 

, 259 

Sort Facility 

, 99 

Harvard Software 


Project Manager...... 

. $249 

Ufetres 


Volkswriter Deluxe.... 

,, $155 

Volkswriter Scientific. 

. 359 

Living Videotext 


Think Tank {256K)..... 

,.$119 

MDBS 


Knowledge Man,.,,,. 

.*275 

Menb CorpL 


In Seorch...___ 

.*279 


Micropro 


Wordstar ProPak 


(WS, CS,AAM,SI)... 

.... *275 

Wordstor 2000.,... 

.... 289 

PnjPok Plus (WS, 


CS.MM.SI,TM).. 

.... $369 

Mkrorim 


R-bcise 4000......... 

.... *265 

R^jose Clout (V 2.0)... 139 

R-Wrirer........ 

95 

Prog Interface...... 

**,. 259 

Microioft 


Flight Simulator 11.. 

....$ 39 

Project 1.01.. 

.... 169 

C Comp.,.,.,,,.,.... 

.... 319 

Basic Comp......... 

.... 249 

Word 1.15 .. 

.... 229 

MuMoth/AAuSimp .. 

.... 179 

Mkroetuf 


Crosstolk ___ 

....* 99 

Morgan Computing 

Pro# Basic*. .......... 

*...$ 79 

Troce 86.... .. 

„„ 99 

Mdtimote (V 33). 

....*289 

Northwsft Analytical 

Statpak .. 

.*365 

Open Syttemt 


Acct'g Programs.., 

, eo$4l9 

Buy 3 or more .... 

.eo 399 

Peter Norton Computing 

Norton Utilities..*. 

. $ 50 

Peochtree 


Series 8 Account- 



ing Modules-- S359 

SofniKi Corp, 

Samno Word If I.. 349 

Satsllite Software 

Word Perfect w/ Sp,.. $255 

Software Arti 

Spotlight...$109 

Softwore PubNthiog 

fPC Jf. CompaftbfeJ 
PFS: File, Graph 
Write. Han $ 89 

PFS: Report.. 79 

PFS; Access. Proof. 59 

Sordin 

Supercok III.S249 

Slor Softwore Syitemt 

Acct'g Pbrtner$219 
Acct Q Portoer II. 599 

Superioft.. Coll 

Warner Software 
fPC Jr. Compofib/eJ 

D^k OrgonijEcr.$129 

Wevtminvtar Software 
Perhnoster.Coll 
., .and many more! 


dBASE II CORNER 


Andereon-Bell 

Abstot...$289 

Aihton^Tote 

dBose Call 

dBase lit (V 1.1). Coll 

Fromewodt (V 1.1).. Cali 
Fridoy -- Coll 

Fox & Gdker 

dGmph..*....$159 

Quick Code... 159 

Quick Report.. 159 

dUtiL... 58 

Semible Desigoi 

dProgrtimroer $199 



Alpha Software 

Apple-! 8M 

Connection $169 

Typefaces 69 

Arroyt^ Irkc 

Home Acct...$ 59 

FCM.. 79 

8PI..,.. Coll 

iroderbuntd 

Bonk Street Writer ....S 45 
Bonk Street Speller.... 45 
Others...............*.... Call 

Cdax 

All Tmg Prog's..*...ea $ 49 

Digitd Roieorch. Coll 

Dow JcHiei 

Market Analyzer.$229 

Morket Manager. 189 

Spreadsheet Link....... 179 

Eckjwore...*.... Coll 

Living Videotex! 

Think Tank,99 

Micropro 

Pro Pak (WS. 

SS,MM, Slj.......1349 

Mkroftoft.. Coll 

Peachtree 

Back to Bouts..._$149 

PeochPok 

Series 40 or SO.$229 

Penguin Software... Coll 
Software Pubhhing 
PFS: Rle, Groph, 
Report............... eo $ 79 

Spmnaker.. Coll 

Xerox Education 
Sticky Beor Series.,ea $ 35 


MACINTOSH 

CORNER 

SOFTWARE 

Dow Jonef 

Strdghtalk.. 59 

Human Edge 

Safes Edge..,..$195 

Mgrnt Edge.. 195 

IntermolHx 

MocPhone.......$159 

Living Videotext 

Think Tank,.,,,,....., $119 

Main St Software 

Main St. Filer..S225 

Micro toff 

MacB^ic V k01 ,...$ 99 

MocChari.. 85 

MocWord....... 139 

MocFile..,.... 139 

Monognvn 

Dollcxs £ Sense..... $139 

Software Publbhing 


PFS: File.Report. eo $ 89 

T/Mdker 

Click Art,.......$ 39 

Telo* Software 

Filevision.............. $109 

HARDWARE 

Davong 

Disk Drives. Coll 

Kensington Microware 

Surge Supressor. 45 

Modem ..$399 

Memorex 

31^'' Oiskettes....,...$ 49 

Quodram Coll 

Tecmar 

Disk Drives.. Coll 


CP/M 

SOFTWARE 

All prices below are for 
8"' standord. 

ATI 

All Tmg Prog's*.....ea S 52 
CompuVlew.. See Speciof 

Digital Reteardi 

DR Assem A Tools 


(80 or 86)_ $119 

CP/M 2.2... 99 

C Basic Compiler 

(CB-80). 289 

SPP(86)_ 149 

Display Mgr 80......... 239 


Digital Research 


(continued) 


Display Mgr 86..,....*. 

279 

Pascal MT+ 60.. 

199 

Pascal MT+ 86.,...,... 

349 

CP/M 86.. 

99 

C Basic Comp 86. 

349 

PL/I 86..,... 

399 

Access Mgr 86.,...,,,.. 

239 

C Compiler/ 


Longuoge B6. 

199 

Fortran 77 86.......,.,, 

199 

Infocom 


Deodline... 

$ 49 

Starcros, Suspended, 


Zofk, 1, II, III.eo 

39 

Micro Pro 


WordStar.. 

$250 

InfoStor... 

265 

Pro-Pak(VVS, 


MM, SI, SS),. 

,$359 

All Others... 

Coll 

Mkrosoft.. 

, Coll 

Mkroftuf 


f^mwlnlk... 

% 99 

Northwett Analytical 

Stotpok.... 

.$365 

Oaiii 


Word Plus ..,,,., 

.$110 

Punctuation 6 Style... 

. 99 

Superioft 


Oii Doctor,..,,,..,,.. 

.$ 74 


SI PATRICICS 
DAY SPECIAL! 

CompuVlew 
Product!, Inc. 

Pawerfyf productivity 
pkg incfudfng: 

> Vedit+ - Full sCTeen 
editor. Multiple-file 
editing, sort files, 
arithmetic operoctlons, 
etc. 

V-Print - B-int 
formatter. 
f V-Spell - Spell ing 
corrector w/ 60,000 
word dictionary, 

Speciof pricing on 
3 packages.$299 
OTHER SPECIALS 

Vedit......$119 

Vedit+,....,.. 159 

V-Print.. 89 

VGroph,,.....,.,,.. 89 

Tronsyst 89 

fVices good thru 
Morch 30, 19m 



















































































































































APPLE/ 



AL5 

CP/M Card.. $269 

Smorterm ll,„... 119 

Z^ngine... 139 

CCS 

7711 Asynch SefiaL^.,$ 99 

Mkrosoff 

Softcard S449 

Prertt Softcord (i\E) . 295 

Mkrotsk 

Printer l/F..S 75 

Dumpling-16K __ 169 

Dumpling89 
Orange Micro 
Grappler+ w/ bcrffer. Si 75 
Pramefheuf 

VersocQfd..***»*.....*.. S159 

Videx 

Videoterm Vr-602.$249 

Ultratenm 249 


IBM/PC 

BOARDS 


AST Reseorch 

Six Pak + 64K 
(exp 384K, S/P, Clk).. $265 
MegaPlus 64K, fCl/Col 


5 Port( 512K cap 
W Megopak).....*.... $269 
Extro ports ovai fable 
for Mega plus and 
I/O Plus II (Game, 

P or S). ..S 40 

Megopok 256K up’ 
grade for Megaplus. CoJI 


BYAD, Inc 

DSII ( 2 /eO, 64 K 

Ram, Ser Port, 
DR’CP/M2.2)...... 

$495 

Moynond Eloctronki 

Floppy Drive Cntrfr... 

.$119 

w/ Por Port. 

. 169 

w/ Ser Port............ 

. 179 

Sonebtor ....__ 

. Call 

Orongo Micro 


Mr, Chips ............. 

Call 


Orchid Tedindogy 

the "Orchid Blossom" 
(To 384K, Ok w/ abmi, 
S&P ports, ram disk, 
disk codling, upgrade¬ 


able to PCNet)..Call 

Quodrtan 

Quodboord 64 K, (exp 
384K, Clk/Cal S&P 
Ports, Software)...*... $269 
Microfazer Stack Printer 
-P/P 8K(exp 512K)....S139 
-S/P8K(exp64K)..,.. 149 

-S/S eK (exp 64K}. 149 

Quodlrnk 64K Memory 
(diows Apple SW to 

run on IBM/PC).$469 

Other Products. Coll 

Tocmcir 

Graphics Mcsster....... $479 

Captain's Bd w/64K... 299 

1st Mate....... 259 

2nd Mote.. 250 

3rd Mote...... 379 

Jr. Captain (12BK,C,PJ. 329 
Jr. 2nd Mote (CP).....* 129 
}M*x/Microbg 

Baby Blue.......$325 

Baby Blue II.. 525 


DISPLAY CARDS 

Prederickt/Ptcvi- 
tronki Cotofplus... $399 

Graphics Board...$339 
Color Board......... 199 

MA Syttemr 

PC Peocock 

Color Board.,.. $249 

PctrocfiM 
Drsptoy Cord 
(dr/mOfKJchrorne). $349 
Modular/Display,... 309 


Qaodrtm 

Q^colorf .......,.$199 

Quodcdor II. , 389 


Tecmor 

Graphics AAoster.... $479 



Hay«i 

Smartmodem 300...... $195 

Smartirrodem 1200,.., 475 
SrrrartiTiodem 1200B... 399 


Promethout 

Promodem. ... $399 

Qoodram 

Quodmodem$529 

US Robolics 

Auto-Dlal 300/1200... $459 

S-l00 Modem_...... 349 

Password........... 325 


Zoom Telephonies 

Networker w/o SW „. $109 



Amdek 

300A Amber............ $149 

310A. 199 

300 Or........_.... 265 

500 ClrRG6. 385 

600 arHR.. 455 

700 Or Ultra HR_ 535 

NEC 

JB1201~ir Green.,.., $169 
JB1260-12" Green .... 119 
ja216RGa. 429 

PGS 

HX12 RGB Or......$489 

MAX 12.... 189 

SR12 (690 x 480 Res),., 639 
Doubler Card........... 175 

Quodram 

Quodchfome$489 

Sonyo 

8112 12" HR Green.... $169 

Taxon 

440.. . $679 

420L. 499 

Zenith 

135 (RGB or comp).... $499 

136.. ...................... 669 

Others........ Call 


DISKDRIVES 

CDC 1800.$179 

Corvut Hd...—...... Call 

Dotomoe 
Trustor lOH (for 
Macintosh, lie, PC)... Call 

Davong Hd.. Coll 

f-Omega 

BeiTK3ulEi Box,..,..*. Call 


Maynard Electronics 

MaynstreamL Port'^ 
able back-up for 
HD System 27 [incl 
1 entrfred)..,..... $1495 
for System 60 (incl 
! entrfr cd).,....., $ 1695 
Cntrir Cds....,...ea 175 
Cartridge 450' ..ea 35 

Cartridge 600'.. eo 45 

Moufitoirv Inc 

FileSefe Corrbo 
Disk/Tape Pack for 
the IBM PC or XT 

for more ihfo........... Call 

Idir Gran 

for WTicom^ customers Call 

Ibndon TM-100-2..$175 



C. Itoh Electronici^ Inc 


Starwrrter 

F10-40P [40cps)....... $999 

Aia20S (20cps}. 529 

Dioblo 

630 ECS. Call 

Juki Indutfrie* 

6100..... $399 

NEC............_ Cd[ 

Okidwia 82-93. Coll 

Quodram 

Quadfet'“<*^-. CaN 

Star Micronici,......., Coll 

TeMexTlOU.......$399 

Tranfar 

TIXP&S........$659 

T'SIS P - Dot Motrix.. 489 
T-1XP&5. 475 


... and mudi more. 



Amdek 

DXY’lOO.......$599 

Amplot II.. 899 

Enter 

Sweet P Six Shooter,,. Coll 

Houiton Inctrumentt Call 
Pancnonic 

VP6801P Plotter.$1375 


DISKETTES 

3M MaxeHr VerbaHm 
Ultra MogneHci.Call 

MISC 

Alpha^DeJta ''MACC B " 


Surge Protector ..$ 69 

Computer Accenoriei 

Power Directors 
P2 Mtr Bose ........ $109 

P12 IBM PC,,.,..,.. 145 
P22 Stond Alone,. 75 

Electronic 
ProtecHon Devicec 

Lemon/EC 1.......$ 38 

Lime / EC II.. 55 

Orange/EC IV.. 75 

Houppage 

8087 w/o sftwe,........ $149 

80e7w/sftwe.. 255 

80287 AT Chip w/o... 289 
Other Products......... Cai I 

Kemington 

Mtsterpiece............. $109 

Keytronic 

KB 5150.......$169 

KB 5151.. 175 

KB 5151 Dvorak. 175 

KB 5150 Jr. 159 

KB5151Jr... 175 

KB 5149 (Jr 

Numeric Keypod).... 89 

Movie Syffemt 

PC Mouse. $159 

Tbudifone Technology 

Touchtone II 

[PC Keypod)..*........ $169 

Viria Computing 

VersoWriter....,...$239 

WICO 

Joysticks (Ap)....,..,.... $ 39 


A voHety of compJefe 
PC conpo tible systems 
ore ovopJabfe at Oryx. 
For osslstonce m 
determining your needy 
use our fechrucd Hmf 
We will be happy to 
provide full support. 


POUCYt 

► Wisconsin residents add ^ for sales tax. 

► Minimum $4.00 for shipping, handlirig and insurance 
for orders to $200. 

► For orders over $200, add 2!6% for shipping,, hondiing 
and irtsuronce, 

P For cash prepayment of orders $200 or more, odd 
ONLY 2% for shipping, hondiing and insurance. 

P Foreign — either odd 15% handling & shipping 
(Int'l money order) or irxiuire. 

► Prices are subject to morket fluctuations. 

► All items subject to availability 


WE WELCOME! 

► Visa, MasterCharge and American Express. (No charge for credit cards.) 

► Corporote, government or educational volume purchases, pletKe ask for speciol accounts 
desk for additional discount (1-715’848-1374) 

► COD [Add $2,00 per box/porcei. Cosh or certified check required.) 

► Checks. (Allow T2 weeks for clearing.) 

WORKING HOURS! 

Monday-Fridoy 8^30-6:00 • Soturdoy 10;00-2:00 (Ordering Lines only) • Central Time 
For tech, support, order status and customer service, call (715) B48-1374 (M-F, 0 am to 5 pm) 
Inquiry 420 for Hardware. Inquiry 421 for Software. Inquiry 422 tor April Specials. 



QRVX SYSTEMS, INC. 

CRAFTSMEN OF THE NEW TECHNOLOGY 

1 800 826^1589 

wiscoESIn 1800 472-3535 

425 First Street • PO, Box 1961 
Wausau, Wisconsin 54401 

INTI TELEX: 260181 ORYX SYS WAU 











































































































Collector edition 


BYTE COVERS 


Thfi Byte covers shown below are available as beautiful Collector Edition Prints, 
Each full color print is 11 in, x 14 in., Including a 11/2 in, bonier, and is pan of an 
edition strictly limited to 500 prints. Each print is ^thfully reproduced horn the 
original painting on museum <|uality acid-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authemiciiy 
accompanies each print attesting to its quality and limited number. 


Collector Edition Prints are carefully packaged flat to avoid bending* and are 
shipped UPS. The price of each print Is $30, plus $3 per shipment for postage and 
handling {$8 overseas). If four or more prints are ordered, the price of each print 
is only $25. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1^504-272^7266, 










#9 Software Plraqf $30 


#14 Smalltalk $30 


#13 Future Computers? $30 


# 18 Seventeen Seventy-Six $30 


#19 Crystal Ball $30 


#17 Winter Computing $30 


#10 Programming Route $30 


#ll Forth $30 


#I6 Chip Building $30 


#15 Software $30 


#20 Digital Arts $30 


#12 Future Past $30 


Send me the following Print) ($30 ea., or $2S ea, for 4 or nrore), 
QTY* TITLE & PRINT NO. AMOUNT 

- --- $ _ 

---- $ - 

— _ i _ 

.—. - $ - 

— - $ __ 

postage & handflng $3.0C (Overseas $3,00) t. _ 

□ Please send me yicrur oolor brochure. TOTAL I - 


0 I have £iiclo)ed check or maney onlcT. 
□ Please send ymir free cniof hrochtirt. 
QrdNfl. 

0 Visa □ MasterCaid 

Exd. Date: 

SHIP MY PRINTS TO: 


Name: 


Aridres; 

Citv- 

Stale: 

Zip: 


Mail this coupon to: 


robert tinney graphics 



1864 N, Panrteia Drive 
Baton Rouge, LA 
70015 
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PROGRAMMING INSIGHT 


LOAD ASSEMBLER 

ROUTINES 
FROM BASIC 

BY Douglas F. Yriart 


This method enhances 
the maintainability of your programs 


MICROSOFT BASIC'^SO, version 5.x for 
CP/M, includes a number of state¬ 
ments and functions for calling 
machine-language subroutines from 
BASIC and defining their starting ad¬ 
dresses. It does not, however. Include 
a statement for hading these sub¬ 
routines. This article presents a way 
to automatically assemble and load 
them. BASIC-80 includes all the tools 
you need to reserve memory for your 
subroutines and to load them from 
the hexadecimal-format file put out 
by Digital Research's assembler 
ASM,COM, The BASIC program 
doesn't need to know anything about 
the subroutine except the name of the 
.HEX file in which it is stored. This file 
contains all the necessary information 
for the load, including how much 
memory is needed. 

With this method of loading assem¬ 
bly-language subroutines, you don't 
need to modify the BASIC program 
every time you change, add, or delete 
a few bytes in the assembly-language 
subroutine In addition, you can use 
the same BASIC routine in numerous 
programs to load assembled subrou¬ 
tines. This method brings significant 


benefits in simplicity and maintain¬ 
ability. 

Assembly-Language 

Subroutine 

First, you need an assembly-language 
subroutine for the BASIC program to 
call. For example TEST ASM (see 
listing 1) draws an outline of the star- 
ship Enterprise and then returns con¬ 
trol to the calling program. | Editor's 
ttoto: TA^ unassembled ^urce code for 
TEST.ASM is available from BYTEFtef 
Listiji^s. The telephone number is (603) 
924-9820.1 TWO important points 
should be considered about the as¬ 
sembly-language subroutine. The first 
one is its origin. You need to start at 
as high an address in memory as pos¬ 
sible so that the BASIC program will 
have sufficient room for its execution. 

Second, the subroutine must exit 
through an RET Instruction if you 
want control to return to the BASIC 
program. After you assemble the sub¬ 
routine with ASM .COM, you don't 
need to make it into a machine-code 
file with LOAQCOM. The BASIC pro¬ 
gram works with the .HEX file And, 
if you try to create a runnable .COM 


file you will need a lot of disk space. 
LOAQCOM will attempt to create a 
file the size of the entire memory 
taken up by the subroutine. Including 
any unused space below the origin. 

ikble 1 contains TEST.HEX, pro¬ 
duced by assembling TEST ASM. 
Notice in listing I that the program ar¬ 
bitrarily starts at location 9C40 hexa¬ 
decimal (in the leftmost column on 
the line with the ORG statement). This 
same number appears in positions 
four through seven on the first line of 
table L LOAQCOM uses the first nine 
positions and the last two positions 
of each record or line of the .HEX file 
for its own purposes. The remaining 
pairs of hexadecimal digits are the in¬ 
struction, operand, and data bytes 
you want to load into memory. The 
first two positions after the colon at 

Douglas F Yriart (6805 Melrose Dr., 
McLean. VA 22101) is Cfiie/o/ the U.S. Of¬ 
fice of Personnel Ci??npiitor 

User Center Jtt Washington. DC. He is a 
Lkutenant Commander the Nauaf Resent 
and was one of iis /irst members to be 
recalled to active duty to attend the resident 
course at the Haval War College. 
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ASSEMBLER ROUTINES 


Listing 1; TEST.PRN, a listing of the assembled routine. TEST.ASM. TAis 

tesf program h for use in developing a BASIC program to read and POKE the 

.HEX file of assembly-language routines into memory. Tfiis program draws a 

picture of the starship Enterprise. 


TEST.ASM version 1.0 103/84 ' 


by D. F. Yrrart — January 1984 


Test program for use In developing BASIC program 


to read and poke HEX fite of assembly'language 


routines into memory. This program draws a 


picture of the starship Enterprisa 


EQUATES 

0009 = 

Dbuff equ 9 ;BDOS print buffer 

0005 = 

□dos equ 5 location of BDOS 

OOOD = cr equ Odh ;carriage return 

OOOA = 

f equ Oah ;line feed > 

0009 = tab equ 9 ;horizontal tab 


START OF PROGRAM 

9C40 

org 40000d 

Start: 

9C40 114G9C 

Ixi d.data ;point to picture 

9C43 CD479C 

call print ;display it 

9C46 C9 

ret , . done 


print: 

9C47 OE09 

mvi qpbutf ;get proper call In c 

9C49 C30500 

jmp bdos :do it 


STORAGE AREA 


note: DATA: is made up of any printable or control charaders 


that wilt draw or write an appropriate display for user 


to look at. 


The display is 'plain vanilla'' charaders that can be 


found on any CP/M machine; no special screen control 


or graphics characters are used for portability, 

9C4C ODOAOAOADA 

data: db crjfjfjf.lt.lfjfjfjfjf.lfjf 

9C58 OAOAOAOA 

db If.lfJUf 

9C5C 0909202020 

db tab.tab,' ‘ 

9C81 ODOA 

db cr,lf 

9C83 0909202020 

db tabiab,' - ' 

9CA6 27000A 

db 39.cr,]t 

9CA9 0909202020 

db tab,tab: —■ ”',39; ir 

9CC6 ODOA 

db crjf 

9CC8 0909202020 

db tabjab' ,—*,39,32,39/--/ K' 

9CE7 ODOA 

db cr,lf 

9CE9 0909202020 

db tab^tab,' - ^-',39 

9D07 ODOAOA 

db cr.lfjf 

9D0A 0909202020 

db tab,tab,’ THE USS ENTERPRISE - NCCdTOf 

9D2E 0D0A24 

db crjf;$' 

9D31 

end 


the beginning of each record tell 
LOAD.COM how many bytes of data 
are in the record. 

The basic Program 

Let’s look at the BASIC program itself, 
READASM.BAS (see listing 2 or 
BYTEnet Listings (603) 924-9820). It 
accomplishes four tasks; 

1. It finds out where to load the as¬ 
sembled subroutine and reserves 
enough memory for it. 

2. It loads the subroutine. 

3. It passes control to the subroutine, 
executing it—if instructed to do so. 

4. It restores the subroutine's reserved 
memory for use by the BASIC pro¬ 
gram before ending. First, the pro¬ 
gram must find the top of the TPA 
(transient program area)—the area of 
memory available for user programs 
that is not taken up by CP/M—so that 
it can restore the full amount of 
memory to the BASIC program at the 
end of the run. 

Rgure 1 provides a memory map of 
CP/M-80 version 2 .2. It is important to 
notice the number of bytes added to 
the address of the CCP (console com¬ 
mand processor) to find the BDOS 
(basic disk operating system) and 
BIOS (basic input/output system) 
areas. (Addresses are hexadecimal.) 
The address of the CP/M BIOS is 


■ 

r 


r#FF TOR Of RAM 



BIOS 






CP/M-a 

D 

HDOS 








CCP 





RK 00 

available for 

TPA 


USER PROGRAMS 






01 CO 

I 



cpyM-eo 

BASE PACE 


i 


oooo 


Figure I: Hexadecimal memory map of 
CP/M. The XX and zz are dummy 
arguments representing the most 
significant byte in an address t/iat ciianges 
depending upon memory size. 
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ASSEMBLER ROUTINES 


stored in bytes one and two of the 
base page (BP). Intel 8080 machine 
code stores the least significant byte 
(LSB) of the memory address first, 
followed in byte two by the most 
significant byte (MSB). Starting at line 
140, the program captures this byte 
by executing a PEEK at location two. 
The beginning of the CCP is found by 
subtracting 16 hexadecimal from the 
MSB of the BIOS address. 

In lines 150-170, the starting ad¬ 
dress of BDOS. the top of the TPA, is 
found by doing some string aritfimetic 
on the MSB of the CCP address. The 
VALO function evaluates strings that 
start with &H as hexadecimal 
numbers. The HEX$0 function returns 
a charaaer string containing the hexa¬ 
decimal digits of the number eval¬ 
uated. You can use this to build a 
string composed of &H. the MSB of 
the CCP address, and an LSB of 00. 
The VALO function turns this character 
string into a number to be assigned 
to the variable TOP. By adding 800 
hexadecimal to TOP. you have the ad¬ 
dress of the beginning of the TPA. The 
addresses found in high memory are 
numbers beyond the range of BASIC- 
80's valid integers. Therefore, you 
can t use integer variables to hold ad¬ 
dresses in the program. 

Reserving Subroutine 
Memory 

lb reserve memory for the assembled 
subroutine, you use the CLEAR, 
ADDRESS statement, which sets 
aside memory starting at the AD¬ 
DRESS parameter. The CLEAR state¬ 
ment zeros all numeric variables and 
sets all string variables to null. Any 
value that you need to use after clear¬ 
ing memory must be saved in an area 
unaffected by the CLEAR, so that you 
can retrieve it later. In this example 
you need to save the name of the 
.HEX file, the value of TOP. and the 
loading address for the subroutine. 

Lines 240-300 read the first record 
of the .HEX file and extract the ad¬ 
dress needed to load the subroutine. 
This starting address Is in positions 
four through seven of the record (lines 
280-300). Notice the use of string 

[continued) 


T^ble I: TEST HEX is the hemdedmal-file outj?ut from assembling 

TEST.ASM. The table is annotated to show the various parts of records. All 

data IS hexadedmai ('T' is inserted to show parts of the record.) 


Data bytes 
in record 

1 

Data bytes (two characters each) 


1 Load 

/ 

\ 


1 address 

/ 

\ 

Overhead 

1 1 

/ 

\ 

1 

V 1 V 1 

/ 

\ 

1 V 


10 i 9C50I OOOAOAOAOAOAOAOAOAOAOAOAOA09092020|3A 

10|9C60i0020202020202020202020202020202020iF4 

1019C70I0020202C2D2D2D2D2D2D2A2D2D2D2D2D20I32 

1019C801002CODOA09092020202C2D2D2D2D2D2D2DIB8 

1oi9C90|002D2D2D2D2D2D2D202020602D2D2D2020|02 

10|9CA0iOO2D2D2D2D2D2D270D0A09092020202060|76 

10|9CBO|002D2D2D2D2D2D2D2D2D202D2D27202020|OE 

10|9CCO|002020202F202FODOA0909202020202020[CD 

10|9CDO|002020202C2D2D2D2720272D2D2D2D2D2D]F5 

1019CE01002D2F202F2 D2D2C0D0 A0909202020202017A 

10! 9CF01002020202020602D2D2D202D2D2D2D2D2DIA2 

10[9D00|OO2D2D2D2D2D2D270D0A0A09O92O2O2O54l37 

10|9D10|0048452055535320454E54455250524953|BF 

10|9D20|0045202D2D2D204E43432D313730310DOA|46 

01l9D30|0024|OE 

OOODOOOOOO \ 

\ Overhead (1 byte) 

\ 

’'EndK^t'fil©' record 


Listing 2: READASM.BAS. a program in Microsoft BASIC-80 to load and 
run assembig-ianguage routines. 

10 ' < < < READASM.BAS > > > 

20 PRINT 

30 PRINT TAB(10);’ASSEMBLY^UNGUAGE FILE LOADER":PRlNT 
40 ' 

50 ' 

60 ' 

70 * 

80 ' 

90 ■ 

100 ' 

110 ' 

120 ’ 

130 ' 

140 
150 
160 
170 
180 
190 
200 * 

210 ' 

220 ■ 

230 ■ 

240 
250 


Demonstration of method to read and load assembly- 
[anguage programs from a HEX tile for calling from 
inside a BASIC-80, version 5.x, program. 

by D. F. Yriart — January 1984 

First find the beginning of BIOS — so full memory can 
be restored after the program runs. 

8lOS = PEEK(2) ’ MSB of BIOS entry address 

CCP = BIOS - &H 16 ' beginning of CCP 

TOP=VAL( "&H" + HEX${CCP) + '^00'') ' compute top of 
TOP = TOP + &H800 ■ transient program area 

PRINT "TOP OF TRANSIENT PROGRAM AREA = ":HEX$(TOP); 
PRINT " HEX." 

Open the HEX file and read the first line to get 
starting address for the routine. 

HEX,FILES - ‘^TEST.HEX" ' name of file to load 
ON ERROR GOTO 1210 ’ trap missing file error 
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arithmetic to convert the text number 
to hexadecimal so the program can 
use it 

In order to protect the information 
needed after the CLEAR, you must 
store it somewhere outside of the 
BASIC program's normal workspace. 
This program uses the buffer area that 
CP/M uses for passing commands to 
the CCP This buffer area begins at 
memory location 80 hexadecimal. 
Lines 37Ct-470 build a 20-character 
string of data and use POKE to put 
it into the buffer area. You must store 
memory addresses as character 
strings because they are too large to 
store in a single byte. 

Line 520 reserves the memory 
needed for the subroutine by doing 
a CLEAR of memory up to I byte 
below the subroutine's starting ad¬ 
dress. The data is retrieved from the 
CCP buffer in lines 570-650. Lines 
670 and 680 serve the cosmetic func¬ 
tion of trimming trailing blanks off the 
filename 

Subroutine Usage 

The BASIC program reads the .HEX 
file one record at a time, captures the 
data from position 10 to 2 bytes from 
the end of each record, and uses a 
POKE to put I byte at a time into 
memory. This is accomplished by two 
nested WHILE/WEND loops. 'TWo 
variables control the operation: BYTE 
contains the next address on which 
the POKE statement operates, and 
COUNT is the data-stnng position of 
the next byte to be extracted. 

The outer loop (lines 790-940) 
reads records until it encounters the 
end of the file. Line 830 extracts the 
data portion of each record for pro¬ 
cessing by the inner loop (lines 
860-920). The inner loop steps 
through the data string two characters 
at a time—two hexadecimal digits 
make up one byte. Line 880 converts 
the string data into values that can be 
put into memory with a POKE. 

Once the BASIC program has read 
the last record from the ,HEX file the 
worst is over. The subroutine is in re¬ 
served memory above the BASIC 
work area. All that remains to be done 
is to test it out. restore the top of 


260 OPEN “1",#1,HEX.FILE$ 

270 IF EOF(1) THEN 1170 ' test for empty file 

280 LINE tNPUT#1 A$ ' read the first record 

290 CLOSE 1 

300 START. ADDRESS = VALC&H" + MfD$(A$.4.4)) 

310 PRINT ‘Toading wilf start at ■^;HEX$(START.ADDRESS): 

320 PRINT hex.'^ 

330 * 

340 ' Build a string out of the name of the HEX file, the 

350 ^ top of TPA address, and the loading address. 

360 ’ 

370 SAVE.IT$*SPACE$(20) 

380 MID$CSAVE.IT$d,12}= HEX.FILES 

390 MtD$(SAVE. ITS, 13.4) = HEX$(TOP) 

400 MtD$(SAVE.ITS,17.4) = HEX$(START.ADDRESS) 

410 ■ 

420 ' Store the 20 bytes of data in the CCP buffer at 80h. 

430 * 

440 FORl%=1TO20 

450 BYTE = ASC(MID$CSAVE.ITSJ%J)) 

460 POKE &H7F + I%. BYTE 

470 NEXT t% 

480 ‘ 

490 ■ Set top of memory available to BASIC 1 byte below 
5Q0 ■ the loading point. CLEAR zeros all variables. 

610 ■ 

520 CLEAR.(START. ADDRESS - 1) 

530 ■ 

540 ' Recover the name of the HEX file, the top of TPA 

550 ' address, and the starting address for loading. 

560 " 

570 SAVE. ITS = $PACE$(20) 

580 ' 

590 FORI% = 1T0 20 

600 MID$(SAVE.iTSJ%.1)-CHR$(PEEK(&H7F+1%)) 

610 NEXTI% 

620 ■ 

630 HEX.FILE$=MIDS(SAVE.3T$d.12) 

640 TOP = VALC&H^' + M1DS{SAVE.IT$. 13.4)) 

650 STARTADDRESS^ VALC'&H" + MID$(SAVE.IT$, 17,4)) 

660 ' 

670 BYTE = INSTR(1 .HEX.FILES.CHR$(32)) ' trim blanks off 
680 HEX.FILES = LER$(HEX.FILE$.BYTE-1) 'filename 

690 ' 

700 ■ Read in the HEX file one record at a time. Break it 
710 ' Into bytes and POKE them into memory, 

720 ' 

730 PRINT HEX.FILES;^' is being loaded now/' 

740 OPEN "l'\#1.HEX.FILE$ 

750 BYTE = START.ADDRESS ' first address to POKE 

760 ' 

770 ■ Begin processing each record here. 

780 ' 

790 WHILE NOT EOF(1) ' as long as there is another record 
800 ■ 

810 LINE INPUT#1,A$ ' read a record 

820 ■ 

830 A$ = M ID$(A$, 10.LEN{A$) -11)' just the bytes to POKE 

840 COUNT=1 * byte position in record 

850 ■ 

860 WHILE COUNT < LEN(A$) ' while there are bytes 

870 B$ = M!D$(A$.COUNT.2) ' get a "text" byte 

880 VALUE = VAL("&H'’ + B$) ' convert (t to hex 
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890 
900 
910 
920 
930 ' 
940 
950 ‘ 
960 ‘ 
970 ‘ 
980 ^ 
990 ' 
1000 ■ 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 ^ 
1090 ' 
1100 ^ 
1110 
1120 
1130 
1140 ' 
1150 * 
1160 ' 
1170 
1180 
1190 
1200 ■ 
1210 
1220 
1230 
1240 
1250 
1260 
1270 ' 
1280 
1290 
1300 
1310 
1320 


POKE BYTE.VALUE 

COUNT=*COUNT + 2 ' increment position 
BYTE = BYTE +1 ' increment address 

WEND ' process another byte 

WEND ' ioop back to process next record 

The HEX file has been ioaded into memory, now it 
can be CAL Led. 

‘ * Rea[ application would go here. * “ ‘ 


CLOSE 1 

PRINT BYTE-START.ADDRESS^Bytes were loaded/’ 

INPUT ’^DO YOU WANT TO TRY CALLING THE ROUTINE"; A$ 
IF A$ = 'T' THEN CALL START.ADDRESS ELSE GOTO 1110 
PRINT: PRINT 

PRINT "!!l IF YOU SEE THIS MESSAGE THINGS PROBABLY 
PRINT ’^RAN RIGHT !!!” 

Restore top of memory and exit. 

CLEAR. TOP 

PRINT TAB(10)/’*** END OF DEMO 
END 

Error traps 

PRINT ”THE FILE IS EMPTY" 

CLOSE 1 
END 

Missing file 

IF ERR <>53 THEN 1280 

PRiNT HEX.FILES:” iS NOT ON THE LOGGED DRIVE." 

PRiNT "*** READASM SAYS GOODBYE 
IF TOP - 0 THEN END 
CLEAR, TOP 
END 

All other errors 

PRINT "ERROR #":ERR:"OCCURRED IN LINE":ERL 
PRINT "*** READASM CANT CONTINUE * **" 

IF TOP = 0 THEN END 

CLEAR, TOP 

END 


BASIC memory to its original con¬ 
tents, and exit gracefully Line 1040 
will call the subroutine. Whether you 
call the subroutine or not, the pro¬ 
gram exits via line 1110. which clears 
memory back up to the bottom of the 
BDOS. (You may come up a few bytes 
short since we calculated the address 
using only the MSB,) 

The error traps beginning at line 
1170 tell you when something goes 
wrong. But more important, they re¬ 
store the top of memory before you 
exit the program. 

Summary 

This article discusses an automated 
method for loading an assembly-lan¬ 
guage subroutine into memory where 
it can be called by a BASIC program, 
despite the fact that BASIC-80 version 
5.x has no specific command to do 
this. The benefits of this method are 
simplicity and maintainability for both 
the calling BASIC program and the 
assembly-language subroutine. The 
BASIC program doesn't need to know 
anything about the subroutine until 
run time, when it reads the pertinent 
information from the assembled,HEX 
file. This provides you with the ability 
to modify the assembly-language su\> 
routine without affecting the BASIC 
program that calls it. ■ 
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USE YOUR PRINTER TO ITS FULLEST WITH MARVEL PRINT “I 

MARVEL PRINT FEATURES: /^ 

■ ProDortlonaf Spaclna of letter aualitv text- L _ 

* Al 

l\ Also available from Marvel Software by Popular Demand; 

\ CtiAracter S«tx: Italics * Script ■ Science Si Math Symbols 


tlustiries right margins). 

Enables you ro create graphki-even in the 
middfe of text. 

Lets you create your own character sets. 
Allows you to backspace. 
iFKludes a powerful Labef Prfnting Program. 
Uses only one character for common codes: 
SUeSCRIFT EMPtlASIZED 

SUPEIfSCItIPT DOUBLE WIDTH 

UNDERUAIE PKA 

EMHAhICED ELITE 

DATA MODE CONDENSED 


I DEMO DISKETTE 

S2.00 Refundable witti purchase 


I (miOATl 


MARVEL PRIWT^he new user-fnendJy program 
that generates ALL the features of the Okidata 92 S 
93 printers using ANY text-producing program 
(word processor, spread sheet, data base). 

We self Okidata 92 & 93 printers bundled with 
Print hardwar? at ducountprrcK. CalJ or write for more in- 
fcHTnatjori. Dealers welcome. Okidata Isa traderriarPc of the 
Olddata Ccxp. 


* Hebrew * Russian • Arabic ^ Greek * Foreign Language 
Marks 

Character Cfarw S«li Allows you to take characters 
from different sets 5; combine them for simuFtaneous use. 

Marvel PTinr ooJy.. .S70 

Marvel Prim with any I character set.JSS 

Marvel Print with any 2 character sets. S90 

Character Clone set...... SlO 

Works with Apple, CP/M^SO. PC DOl, MS-DOS State 
Synem. Visa, Arneridan Express, Mastercard welconie. 
Phone orders accepted or Send check or M.O. to: 
MAItVEI. SOFTWARE 
1922 Ave. N. Bltlyn, N Y M 230. f718) 336*2323 
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TAR’S NEW 
PRINTERS WORK 
20% FASTER. 
COST 20% LESS. ARE 
100 % CERTAIN TO 
CHANGE YOUR MIND 
ABOUT PRINTERS. 




This new dual-mode SG-10 is only $299. 
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In most cases, hooking up is no more 
complicated than putting a square peg in a 
square hole. But it’s a lot more rewarding. 


ISBi 1 printer could be more appealing 

than one you design yourself. 

And, in effect, that’s what you’ve done. 

The new “S” series printers from Star 
Micronics have been designed not to our spec¬ 
ifications, but to yours. With values that con¬ 
found our accountants but will make great 
sense to you. 

These printers are faster than ever. More 
compatible and reliable. With more added in 
and fewer add-ons. 

And yet they cost Jess. 

Don't try to figure it out. Just enjoy. 


READYFOR 
ANY SOFTWARE 


The new "S" series 
printers make printing 
as easy as 1-2-3" 

Which is just one 
example of the many 
spreadsheet programs 
they're ready for. 

The new Stars can work 
with word processing programs 
like WordStar.® Educational software 
like Dr. Logo.” And even the new integrated 
formats like Framework™ and Symphony.™ 

So Star printers match hardware to software 
without disk-driving you crazy 
They handle many functions faster. They’re 
more compatible. Less expensive. More reli¬ 
able. And have a full year warranty. "S" series 
printers have been designed with so many of 
your needs in mind, it's as if you’d done it 
yourself. 

And what a great job you did. 

For a free demonstration, visit your local 
Star dealer. 


NLQIS10F2 


f nr, . 


Because we’ve m ® 
increased our print- m 
ing throughput by f " 

20%, you can now llimn 

finish 6 pages in the time it 
used to take to print 5. And even though we've 
upped our speed, we’ve kept up our quality. 

In fact, on three of our new models, both 
draft and near-Jetter-quaJity are standard (no 
extra charge). A fourth model, the SB-10, prints 
draft and letter-quality standard (again, not 
extra). 

So now, with just one printer, you’re ready , 
for data processing and word processing. | 
That's like owning two printers for the price I 
of just one. 


SD-10 types 
draft and NLQ, 
just $449. 


SR-10 prints 

200 cps for only $649. 


GET ON LINE BY 
JUST PLUGGING IN 


SR’15 includes 16K memory 

for spreadsheets, $799. 


The new Star "S" series 
printers are fully compatible 
with even the most fickle of ffc; 
personal computers. 

And they’re especially ^ 
friendly with IBM®-PC, Apple? 
Commodore? and all compatibles 


THE POWER BEHIND THE PRINTED WORD® 


200 Park Avenue, New York, NY 10166 
Chicago, IL (312) 773-3717 • Boston, UA (617) 329-6560 
Irvine, CA (714)586-8850 

prices shown are manufacturer's suggested retail pricea. 
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{continued from page 32) 

sophistication in the manner that past 
Apple customers have. Hence there is no 
reason to widely disseminate technical in¬ 
formation to the customers. 

The dominant theory in the industry dur¬ 
ing the last IS months seems to be that 
the age of the hacker is over I belong to 
this endangered species. I make just 
enough from software sales to pay for my 
computer habit, it seems to me that rather 
than my time being over. I am more im¬ 
portant to Apple than at any time in the 
past. I have bought two Apple (Is in the 
last six months (the lie personally and a 
lie at work). I am often asked to advise 
people about what computer to buy. 

In the past 1 have been able to recom¬ 
mend Apple because there was so little 
likelihood that my friends could possibly 
outgrow the company They might 
become more accomplished hackers than 
I am. but they could not plumb the depths 
or exhaust the expansibility of their 
Apples. Every change in Apple policy that 
I have observed during the past year has 
made this less true. 

foHN R. Raines, M.D. 

St PbuI MN 

Who Pays for Copy 
Protection? 


As a composer of music that incorporates 
much synthesizer work, I have seen the 
development of MIDI as a real and prac¬ 
tical boon. In my own studio I now use a 
microcomputer with a Passport MIDI in¬ 
terface {Apple-compatible version) to con¬ 
trol Yamaha synthesizers fDX-9 and RX-15). 

Frankly, the available software and most 
specifically its copy protection, is working 
against its own benefits. 

I use MIDl/4 from Passport as a se¬ 
quence recorder and player. I would like 
to use DX-Pro from Yamaha (yes, it works 
after a fashion on the DX'9) as a patch 
editor and recorder. A session with both 
the other day proved unmanageable. 
Since both are severely copy-proteaed. to 
use one right after the other requires a 
cold boot for each. This takes time and 
requires powering down the computer. It 
seems to me that in the real working 
world of synthesis it would be sensible if 
both programs could be copied onto the 
same disk (or hard drive or RAM disk) and 
accessed back and forth. Well, copy pro¬ 
tection renders this impossible. The 
Passport software by the way comes with 
a backup disk. The DX-Pro from Yamaha 
does not! Disks do not hold up well to the 
rigors of travel, which means that one 


blown sector and... 

There is a legitimate need for protecting 
the interests of software writers and ven¬ 
dors. However, if this occurs at the ex¬ 
pense of the end users in the form of 
diminished usefulness, it is protecting the 
interests of no one, 

I am frankly not interested in generating 
a long and philosophical debate on these 
issues. 1 am interested in getting my 
system up and running efficiently so I can 
get on with making music. 

Michael W. Gilbert 
Amherst MA 

Computer vs. Human 
Responsibelity 


The January BYTE editorial {' Autonomous 
Weapons and Human Responsibility" by 
Phil Lemmons, page 6] makes the impor¬ 
tant point that humans are responsible for 
the acts of their computers, including the 
act of computer-generated war. In this 
context, however, your strident attack on 
Walter Mondale—for his alleged ignorance 
or demagoguery in opposing "Star W^rs' 
technology—is both surprising and unfair. 

Because nuclear weapons in orbit 
around the earth could more rapidly reach 
their targets, the time for an offensive or 
defensive response would be reduced to 
a very few minutes. (Even if the initial 
space system is defensive in nature it is 
naive to think that the inevitable counter¬ 
measure would not be an offensively 
oriented one) The potential, then, for con¬ 
temporaneous human intervention in the 
response decision—let alone for the 
somber human reflection most of us 
would wish for such a fateful decision—is 
effectively eliminated. In other words, and 
disregarding the responsibility issue for 
the moment, the act of making nuclear 
war from space would of necessity be 
relegated to computers. 

None of this is to say that the computer 
would be "responsible" for the resulting 
devastation, a nuclear villain we should 
fear and abhor. As you stated. ' Computers 
follow sequences of human instructions." 
But is it ignorant or demagogic to suggest 
that the nuclear hair trigger not be split 
to the point where only a computer has 
the time to effect, or avoid, our annihila¬ 
tion? I think not, and I think this was Mr. 
Mondale's weil-taken point. 

At the risk of sounding anticomputer, 
which I earnestly am not, a further point 
must be made about the reliability of com¬ 
puters. Computers, including lovingly at¬ 
tended micros and NASAs multi-million- 
dollar systems, do. at times, screw up. 


Chips do fail and programs do have bugs. 
Sometimes the things ]ust shut down: 
other times, to our horror, they continue 
to run and produce spurious or confound¬ 
ing results. Sure, humans (designers or 
engineers or programmers or manufac¬ 
turers or users) are again responsible. And 
certainly the politician who. blowing these 
unfortunate facts of technological life, con¬ 
signed our fate to such systems could not 
deny culpability. But, again, is it ignorant 
or demagogic to oppose entrusting 
civilization to these all too fragile 
machines? 

1 agree that BYTE Is not the place, and 
that neither I nor most BYTE readers are 
the people, to discuss the technical merits 
of the "Star Wars” proposal. But. similar¬ 
ly. I don't think BYTE is the place to 
dismiss concerns about this proposal as 
senseless computer phobia or worse. 

It is ironic and unfortunate that you 
chose Walter Mondale as the object of 
your venom. For, indeed, it was Mr. Mon- 
dale who suggested that a human being 
remain direaly, consciously, and personal¬ 
ly nsponBible for the ultimate human deci¬ 
sion, His notion that President Reagan's 
proposal, which would necessitate that 
this decision be made by a computer, en¬ 
dangers us is neither frivolous nor an ab¬ 
dication of human responsibility for com¬ 
puter actions. But it is both presumptuous 
and irresponsible when we. as computer 
devotees, assume a shrilly defensive 
posture that fails to acknowledge the limits 
of our technology or knowledge, 

Sean Bleck 
New York. NY 

Regarding your lanuary editorial, 1 believe 
you have not given Mr. Mondale enough 
credit. 

Tb make the Strategic Defense Initiative 
work, enemy missiles would have to be 
struck within the first five minutes of their 
launch, thus not leaving enough time to 
have the President decide whether or not 
to respond, for reasons I will be happy to 
detail at your request. 

I for one am not ready to change the 
decision-making process on whether to 
start shooting at the Russians from a Con¬ 
ference of the President, SAC, and a Con¬ 
gressional Committee to a prepro¬ 
grammed computer. 

How can aerospace programmers 
"assume responsibility" for the decision 
that only the President of the United 
States should make? Even if they're "will¬ 
ing to." I for one am not willing to give 
them that responsibility, even if you are. 

Further, the most brilliant programmers 
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working 1000 years could not possibly 
foresee all possible scenarios Only human 
judgment has the flexibility to deal with 
all possible new original situations at least 
at the present. A computer may be prO'- 
grammed by human beings, but a com¬ 
puter (5 Hex a human being. Human beings 
should use computers to aid calculation. 
Information gathering, and for advice. 

They should never turn control of their 
destiny over to computers, however, no 
matter how well programmed. In any 
event, we have not yet amended the Con¬ 
stitution to give aerospace-company pro¬ 
grammers and computers the power to 
declare or initiate war. 1 for one am not 
in favor of any move to change it to let 
such happen. 

Don Slaughter 
Seattle, WA 

A very big WELL DONE to Phil Lemmons 
for his editorial on Autonomous Weapons 
and Human Responsibility ' 

Phil pointed out that we must take re¬ 
sponsibility for our decisions, even if it ap¬ 
pears that a computer made the decision 
for us. This is an important lesson for all 
of us. We must not avoid responsibility for 
our decisions. 

Beyond the specific issue addressed. 1 
was delighted to see BYTE addressing 
moral and social issues as well as technical 
ones. During this past century, our tech¬ 
nology has leapt far ahead of our morali¬ 
ty. Vigorous dialogue In our ioumals is one 
good way to help close this gap. 

Byron WEber-Becker 
Goshen, fN 

Having heard Walter Mondale use the 
word 'computer'' in an attack on President 
Reagan, you snapped back a reply without 
having thought through Mondale's com¬ 
plaint. When liberals do this, it is called 
a "knee-ierk reaction.' 

Mondale's point was that for Reagan's 
"Star Wars ' defense plan to work, incom¬ 
ing missiles would have to be shot down 
before they spew their multiple, indepen¬ 
dently targeted (MlRVed) nuclear bombs. 
Thus, there would be only a few minutes 
between detection, identification, and con¬ 
firmation of the launch and the time when 
the decision to attack should be made or 
not. It would not be feasible to get this in¬ 
formation to the president {any president) 
and have her analyze it and make an In¬ 
formed decision in time. The decision 
would have to be left up to the computers. 

Why is this a problem? Not because 
computers can make mistakes. Perish the 
thought. (Has a computer really never 


made a mistake? Are elearonic com¬ 
ponents really infallible?) Rather, human 
programmers make mistakes. The problem 
Mondale was pointing to about 'Star 
Whrs' (only one of many problemsl) is that 
programmed computers make mistakes. Only 
a computer fanatic would have taken this 
as an attack on computer hardware as op¬ 
posed to software. 

The mistake you have made is similar to 


the following: lane says, ought to have 
tough drunk-driving laws because weav¬ 
ing. lane-hopping cars can do terrible 
damage,” Phyllis (editor of a major auto¬ 
mobile magazine) replies, "There she goes 
again. Cars aren't malevolent. It's the peo¬ 
ple driving the cars that are at fault. ' But 
we all know that. Phyllis has simply missed 
the point. 


Faster CSAD Input 


The GTCO DIGl-PAD is a fast trac¬ 
ing device, a function the mouse 
can't perform at all. It's an absolute 
screen pointing device for direct 
cursor control. It can also provide 
direct, simple menu selection. The 
GTCO DIGI-PAD is a digitizer 
tablet in sizes including 12 "x 12 * 
ll'x 17^ 20^x20^ 24''x36^ 36'x 
48''and 42''x60^ 

The DIGI-PAD is easily interfaced 
to PCs and is compatible with most 
PCyCAD software, such as AutoCAD^ 
andCADPLAN"”. 


The digitizer surpasses all 
other input devices for tracing and 
pointing and menuing. GTCO 
digitizers use patented electromag 
netic technology for years of silent, 
maintenance-free operation. 

Ask your dealer about the 
GTCO DIGI-PAD. 


■ DIGI-PAD and Micro DIGI-PAD are raqlsteiied 
tradsmarka of GICO Corporation, 

^AutoCAD iB a trademark of Autodesk Ina 
^^CADPLAN lE a trademark of Ftarsonal CAD 
Syotems, Inc. 
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Finally, it is worth noting that the mistake 
Phil Lemmons and Phyllis have made is 
the same mistake made by those who say 
“Guns don't kill people: people kill peo 
p!e“ as if that were disputed by those in 
Wor of rational gun-control laws„ 

Davjo Weinberger 
Assistant Professor of Philosophy 
Chair Peace and Conflict 
Resolution Studies 
Stockton State Coilege 
Pomona, NJ 

Phil Lemmons replies: 
it makes little sense to argue against or¬ 
bital weapons on the ground that they 
would have to be controlled by com¬ 
puters. It makes much sense to reject or¬ 
bital weapons because they put terr/6/e 
destructive power only minutes horn our 
cities. No controi human or artirtciah 
could make us feel comfortable with 
devastation constantly poised above. 
Those who oppose orbital weapons 
should concentrate on resisting the 
weapons rather than the control system. 


Regardless of the components of the con¬ 
trol system. humans would bear respon¬ 
sibility. including responsibility for com¬ 
puter malfunctions. 

Travesty in B 


My colleagues and I were intere^ed to see 
the article “A Ttavesty Generator for 
Micros " by Hugh Kenner and loseph 
O'Rourke (November 1984, page 129), 
since we've had a similar program running 
here for a couple of years, written not in 
Pascal but in the new language B, The in¬ 
teresting thing about the B version of the 
program is that it is only 24 lines long, 
compared with the 284 lines of Pascal. 
Consequently, we thought that other BYTE 
readers might like to see our version. 

B is a very simple language, about as 
easy to learn as BASIC but the big dif¬ 
ference is that B has very powerful data 
types, and it s thanks to these that pro¬ 
gramming in B is so easy 

Tb understand the program you have to 
know a little about these data types: B has 


feacts, which are strings of characters. For 
instance “hello" is a text. There is no 
character data type: you just use a text of 
length one, such as "a" or "6:' There are 
operators on texts: a"b joins the two texts 
a and b, a^n repeats the text a n times, 
and a@n gives the tail of text a starting at 
the nth character. 

B also has lists, which are sorted lists of 
elements. For instance { B“; “Pascal"; 
"Smalltalk"} is a list of texts, as is {“a": 

■ "c '}.and {' 2 }. { } is the empty list. 
You can insert a new element e in a list X 
with INSERT e IN X, Although lists are kept 
sorted (alphabetically in the case of texts), 
the program doesn't use this fact. 

The program deals with what the 
original article calls n-gmms. that Is, groups 
of « letters from a text. The B program 
works by associating with each group of 
n-i letters a list of letters that may follow 
it. Thus, when dealing with trigrams for the 
sentence "Nonsense imitation can be dis¬ 
concerting." for the letters ' you get the 
list { " 'T “c ": 5 "}, and for "ms" you get 
{ e": "e"}, This association is done using 
the table data type, which is a generaliza¬ 
tion of arrays: in most other languages, 
you may index only arrays with integers 
(or similar), while in B you can use any 
type. In this program a table called 
is used, indexed by texts and giving lists 
of charaaers, so that with the above 
sentence you get folIowers|'"ws'] =- {'V': 
’’e"} for instance. You can find out which 
indexes have been used for a table: “keys 
followers'" gives the list of such indexes, 
{ } is also the empty table. 

Another interesting feature of the pro¬ 
gram is that it is trivial to modify so that 
it works with words instead of characters. 
For instance, UPDATE would remain 
identical, 

B is an interaaive language, and there 
are implementations for machines with 
UNIX available at the cost of the media, 
and shortly for the IBM PC, Anyone who 
would like to know more about B or its 
implementations is welcome to write to 
me. 

Steven Pemberton 
B Croup 
CWI 

Postbus 4079 
1009 AB Amsterdam 
The Net/?e/-/ar7ds 

Circuit-Board Catastrophe 


I have become the victim of an event, 
totally beyond my control, that has 
nothing less than shut down my computer 
services. 


Listing 1: A Travesty program m B, The four lines at the bottom were produced 
from "Mary had a (iffle lamb"' as input, U 2% 3-, and 4-grams, 

respectively. 

HOWTO TRAVESTY document USING n GRAMS; 

PUT '"’“{n-1), { } fN gram, followers 
FOR line IN document: ANALYSE \ Analyse each line in turn 
FOR count IN {1. . 10}; GENERATE \ 10 lines of imitation 
ANALYSE: \ Analyse one line 
FOR char IN line; 

UPDATE followers FOR gram WITH char 
APPEND char TO gram 

UPDATE followers FOR gram WITH " \ Treat line end as space 

APPEND TO gram 
GENERATE: \ Generate one line 
PUT 0 IN length 

CHOOSE gram FROM keys followers \ Choose a random start 
WHILE gram in keys followers AND {length<50 OR char< >" “); 

CHOOSE char FROM fbllowsrs(gram] 

WRITE char 

PUT length + 1 IN length 
APPEND char TO gram 
WRITE / \ Write a newline 

HOWTO UPDATE followers FOR gram WITH char; 

IF gram notln keys followers: PUT { ) IN foflowers[gfam] 

INSERT char IN followersfgram] 

HOWTO APPEND char TO gram: 

PUT (gram" char)@2 IN gram 

1: nhwaso Idm r ttvncd vetsvaen ryam wnMhuaaiaa Iryulitlab 
2: evere Mad ad ts go Mamb snts s s ad iamb flits it 
3: ry hat Marywhery was was fleece that iamb ittleece 
4: te as snow and everywhere that lamb was white as white 


4aa BYTE* APRIL 1985 










LETTERS 


I own an LNW Model II microcom¬ 
puter—a powerful work-alike of the TRS-80 
Models I and 3. In late June of this year 
my expansion board developed a prob¬ 
lem' rendering the facilities on the bsard 
useless. This system-expansion circuit 
board includes half of the system memory, 
serial and parallel interfaces, floppy-disk 
controller, and clock circuits. Because the 
problem (I suspected the floppy-disk con¬ 
troller) developed and was reported less 
than one year after purchase the com¬ 
puter was still covered by warranty. 

On July 7. 1984. after telephoning LNW 
Research. 1 was given a ’ return authoriza¬ 
tion number" As instruaed by Tfechnical 
Services at LNW Research, removing the 
factory-built expansion board from the 
computer unit would not void my warran¬ 
ty. I then removed the circuit board, as in¬ 
struaed. and had it packaged and shipped 
to LNW Research via United Parcel Ser¬ 
vice. The "return authorization number" 
was clearly labeled on the package and 
also taped directly onto the circuit board. 

After about 10 days and several follow¬ 
up telephone calls, LNW finally acknowl¬ 


edged receipt of my circuit board. I made 
repeated telephone inquiries (never re¬ 
ceiving a reply) after that to check on the 
progress of the repair. Finally, after amass¬ 
ing a rather large telephone bill, about 2^/i 
weeks ago 1 was told, rather unwillingly 
that my expansion board had not been 
touched. I was also told that many of 
LNW's repair technicians had been on 
vacation and that repairs on units under 
warranty were backlogged, I was asked to 
cal) back in two to three weeks, or if 1 
wanted my circuit board sent to Wilson 
Technical Services. Mr. Wilson, I was told, 
had formerly been employed by LNW Re¬ 
search and was doing part of LNW s war¬ 
ranty repair work. \ eleaed to leave the 
circuit board with LNW 
After a two-week wait, I tried contaaing 
LNW by telephone again but received no 
answer. I then called Wilson Tfechnical Ser¬ 
vices and was told that LNW had gone out 
of business! All of LNW's warranty work, 

I was told, had been turned over to Wilson 
Technical Services. My expansion board, 
however, was not on the list of units turned 
over to them. Wilson lechnical Services 


said that it would check further. 1 tele¬ 
phoned Wilson Technical Services again, 
and the woman to whom I spoke before 
confirmed that my expansion board was 
not on the list of units turned over to 
Wilson Technical Services. 

No person seems to know the present 
location of my essential and relatively ex¬ 
pensive circuit board, I therefore, have 
found it necessary to contaa the Attorney 
General's office of the State of California 
to begin proceedings against Wilson Tech¬ 
nical Services and LNW Research (if it can 
be located). This is In addition to contact¬ 
ing all magazines and users groups that 
I can think of. 1 am also contaaing the Bet¬ 
ter Business Bureau and the Chamber of 
Commerce of Tljstin, California. 

I am not the only LNW 80 computer 
owner involved in this aggravating situa¬ 
tion. Wilson Technical Services informed 
me that I am only one of several in the 
same predicament. So here I sit. out of 
business, awaiting the outcome of due 
process. 

Jeffrey W. Cox 

New Albany, /N 
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WHAT S NEW 


PERIPHERALS 



T he Accelerator Series 
31 asynchronous data- 
compression unit from 
T^lebyte can be installed in 
existing networks. The Ac* 
celerator provides 3*to*l 
data acceleration and sup¬ 
ports synchronous and asyn¬ 
chronous modems. It can 
handle terminal data rates 
up to 96QQ bits per second 
and modem data rates up 
to 2400 bps. 

During operation, encoded 
bit strings are transmitted 
between Accelerator units 
using a modified X.2 5 pro* 
tocol. This method limits 
data errors and increases 
data security Also, you can 
improve security by assign¬ 
ing a four*digit Network 
Security Code to each Ac¬ 
celerator in the network. 

The Accelerator's front 


Mac Hard'^Disk Drives 


D avong supplies multi¬ 
ple-volume hard¬ 
disk drives for the Macin¬ 
tosh with four amounts of 
storage: 10, 21, 32. and 43 
megabytes. Mac Disks are 
partitioned into two volumes 


panel includes touch-sensi¬ 
tive keys, status lamps, and 
display digits so you can 
program permanent options 
from the front panel. The 
unit contains no internal DIP 
switches or jumpers. 

Prices for the Accelerator 
Series 31 products range 
from $695 for a unit with a 
data-compression ratio of 2 


and initialized when 
shipped. Each disk-drive 
system features Davong's 
Volume Manager software. 

Average Mac Disk access 
time is 100 milliseconds 
with the 10- and 21-mega- 


to 1 and a modem data rate 
of 1200 bps to $1095 for 
the maximum configuration 
with a data-compression 
ratio of 3 to I and a 
modem data rate of 2400 
bps. For more details, con¬ 
tact Tfelebyte Corp.. 215 Oak 
St. Natick, MA 01760, |617) 
653-3995. 


byte systems and 40 milli¬ 
seconds with the 32- and 
4 3-mega byte models. Mac 
Disk connects to either 
R&-422 port on the Macin¬ 
tosh. 

The Volume Manager pro¬ 
gram lets you add, delete 
and activate volumes. It also 
can gather free space on 
Mac Disk so you can com¬ 
press space to create an ad¬ 
ditional volume. This release 
of the software lets you con¬ 
nect Mac Disk to the Macin¬ 
tosh's modem or printer 
port for use in telecommuni¬ 
cations. 

Prices for the Mac Disk 
line depend on amount of 
storage: $1950 for iO mega¬ 
bytes, $2795 for 21 mega¬ 
bytes. $3395 for 32 mega¬ 
bytes, and $3995 for 43 
megabytes. For complete 
details, contaa Davong 
Systems Inc, 217 Humboldt 
Court, Sunnyvale, CA 94089, 
(40S) 734-4900. 

Inquiry 617. 


Hard-Disk System 
for the AT 


I nternal hard-disk drives 
specially designed for the 
IBM PC AT are available in 
20-, 33-. and 117-megabyte 
models from PC's Limited. 
The disk-drive systems are 
compatible with DOS 3.0 
and 3.1. 

The full-height 514-inch 
hard-disk drives run off the 
IBM-installed PC AT con¬ 
troller. The units come com¬ 
plete with the necessary 
cables and mounting hard¬ 
ware, and they install easily, 
dropping dlrealy into the 
existing PC AT box. 

Prices for the hard-disk 
drives are $795 for the 
20-megabyte mode!, $1195 
for 33 megabytes, and 
$3995 for 117 megabytes. 
For further information, 
contact PC's Ltd.. 7801 
North Lamar j^^E- 200, Austin, 
TX 78752, (512) 452- 
0323. 

Inquiry 616. 

PCfr Numeric 
Data-Entry Pad 


K ey Tronic's numeric 
data-entry pad for the 
IBM PCjr includes all mathe¬ 
matic function keys. It also 
features cursor-control. T^b, 
Backspace, and Enter keys. 
The user can convert the 
numeric pad to the function 
mode without returning to 
the PCjr keyboard. The 
keypad facilitates efficient 
data entry for number- 
intensive applications such 
as spreadsheets and 
accounting systems. 

Suggested manufacturer's 
retail price for the IBM PCjr 
numeric keypad [model KB 
5i49jr} is $99.95. For more 
information, contact Key 
ironic Corp.. POB 14687, 
Spokane WA 99214, (800) 
262-6006; in Washington, 
(509) 928-8000. 

Inquiry 618. 



Inquiry 613. 
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3Server Network Server 


dedicated multifijnction 
network server is avail¬ 
able from 3Com. You can 
use 3Server with 3Com's 
Ethernet-based EthetSeries 
network products to com¬ 
bine personal computers 
and host systems in a local- 
area network (LAN). 3Server 
also supports communica¬ 
tions over telephone lines 
for electronic mail and 
direct communication with 


IBM mainframes using SNA 
protocols. 

The 3Server can accom¬ 
modate up to 50 individuals 
in a network. It uses the 
Intel 80186 and the 82 5 86 
Ethernet controller with a 
3 &n\ ega byte (formatted 
capacity) fixed-disk drive. 

You can add a tape back¬ 
up unit of 60 megabytes to 
the 3Server. You can also 
use up to six external disk¬ 


drive modules to expand 
disk storage to more than 
250 megabytes per 3Server. 

Suggested retail price for 
the 3Server is $7495. Add¬ 
on 36-megabyte disk drives 
cost $3995 each, and the 
60-megabyte tape backup 
unit costs $2995. A $995 
384K-byte memory option 
for expansion of disk cache 
will bring total memory to 
896K bytes. 


EtherShare, a 3Server sofL 
ware package that provides 
shared disk capabilities, 
costs $695. EtherPrint a 
shared printing program, 
sells for $395. and Ether- 
Mail gives you electronic- 
mail capability for $995. 
Contact 3Com Corp., 1365 
Shorebird Way POB 7390, 
Mountain View, CA 94039, 
(415) 961-9602, 
inquiry 619. 



A D D - t N S 


Memory Upgrade for the Mac 


IBM PC UNIX Coprocessor 


icroGraphic Images 
has released the 
Mega Mac, a memory 
upgrade for Apple's Macin¬ 
tosh, MegaMac hardware 
provides 1024K bytes of 
memory, partitioned into 
two sections; 5I2K bytes of 
core memory and 512K 
bytes used as a RAM disk. 

Reportedly the MegaRAM 
software package sold with 
the upgrade board lets you 
load any file or application 
program from the RAM disk 
into the core memory three 
to six times faster than from 


a disk drive. 

The suggested retail price 
for the MegaMac upgrade 
board is $1395 (You must 
return the Macintoshs 
original 128K-byte mother¬ 
board to MicroGraphic Im¬ 
ages.) The price for a com¬ 
plete l024K-byte system in¬ 
cluding the Macintosh com¬ 
puter is $3495. For further 
technical information, con¬ 
tact MicroGraphic Images 
Corporation, 19612 Kings¬ 
bury Street, Chatsworth, CA 
91311, (818) 368-3482. 
Inquiry 620. 


T he Opus516 Personal 
Mainframe is a UNIX 
coprocessor subsystem that 
converts an IBM PC or plug- 
compatible to a 32-bit UNIX 
workstation. Opus516 con¬ 
sists of a complete port of 
AT&T UNIX System V 
(release 2.0) and a 32-bit 
coprocessor. 

The UNIX coprocessor is 
based on National Semicon¬ 
ductors 32016 processor 
and includes the 32082 
memory-management unit 
and 32081 floating-point 
unit. On-board memory is 


expandable to 2 megabytes. 
Included with UNIX System 
V and its utilities are C and 
FORTRAN-77 compilers, an 
assembler, and a debugger. 
Opus5l6 supports UNIX and 
PC-DOS. 

In OEM quantities, a 
1-megabyte configuration is 
$3140 with a single-user ob¬ 
ject license. Multiuser licens¬ 
ing is available as an option. 
Contact Opus Systems. Suite 
120. 960 San Antonio Rd.. 
Los Altos. CA 94022. (415) 
941-7201. 

Inquiry 621. 



Multiuser Database Environment 


S entinel Computer's SMX 
for the IBM PC. XT or 
AT is a combination of a 
four-channel serial-interface 
board and a multiuser ex¬ 
ecutive software package. Its 
multiuser databaseoriented 
operating environment ac¬ 
commodates up to five ter¬ 
minals and five printers. 

The interface board for 
SMX uses standard RS'232C 
serial ports. It supports port 
speeds ranging from 300 to 
9600 bps. 

The SMX-Executive soft¬ 
ware is menu-driven and has 
a help facility. It Includes an 
integrated database mana¬ 


ger, interactive on-line oper¬ 
ations. multitasking, virtual 
memory a print spooler, 
and multiple language/ 


A n expansion board for 
the Chameleon and 
Chameleon Plus portable is 
available from Seequa Com¬ 
puter. The Chameleon RAM 
Plus Card comes with 128K. 
256K, or 384K bytes of 
RAM. The 384K-byte version 
gives you 640K bytes of 
total RAM. the maximum on 
the Chameleon or Chame- 


character capability. 

SMX sells for $1495. For 
further details, contact 
Sentinel Computer Corpora- 


leon Plus, 

The Chameleon RAM Plus 
Card comes standard with a 
real-time clock and a print 
spooler. It lets you create a 
RAM disk as a third disk 
drive. The card requires 
DOS 2.0 and 256K bytes of 
RAM resident on the main 
logic board. 

Prices for the Chameleon 


tion. 9902 Carver Rd,. Cin¬ 
cinnati. OH 45242, {513) 
984-6622. 

Inquiry 622. 


RAM Plus Card are $395 for 
the 128K-byte version, $595 
for 256K bytes, and $795 
for 384K bytes For com¬ 
plete product specifications, 
contact Seequa Computer 
Corp., 8305 'felegraph Rd., 
Odenton, MD 21113, (301) 
672-3600. 

Inquiry 623. 

(conEidti^cf) 


RAM Card for the Chameleon 
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Sprite, a Multiuser System, Features the 80286 



I arogate Limited’s Sprite is 
a multiuser microcom¬ 
puter designed with Intel's 
6-MHz 80286 micropro¬ 
cessor and featuring Digital 
Research's Concurrent CP/M 
3,1 on its main processor 
and CP/M Plus on a slave, 
Ethernet capabilities are 
built in. Standard system 
hardware is made up of a 
514-mch 790fC-byte floppy- 
disk drive a 2Lmegabyte 
hard disk, and a five-slot 
S-100 bus 

Sprite, which comes with a 
keyboard and a high-resolu- 
tion green or amber monitor 
mounted on a tilt-and-swivel 
base, has its central pro¬ 
cessor an interrupt con¬ 
troller, two serial and three 
parallel I/O bidireaional 
ports, and a socket for an 
optional 80287 mathematics 
coprocessor on its main 
printed-circuit board. Its 
serial ports have full hand¬ 
shaking and can operate at 
speeds of up to 38.400 bps, 
S-lOO support logic and con¬ 
nectors for memory boards 
also reside on the main 
PCB, 


Sixty-four dynamic RAM 
chips of either 64.000 or 
256,000 bits can be installed 
on the Sprite's memory 
boards, thereby offering 
RAM capacities ranging 
from 512K bytes to 2 mega¬ 
bytes. An 8027 memory- 
management unit polices 
operations while providing 
automatic refresh and full- 


speed memory access with¬ 
out wait states. The standard 
Sprite chassis can accom¬ 
modate 6 megabytes of 
RAM. 

The OWL or outside wodd 
interface, board carries out 
high-speed disk llO for the 
Sprite. The OWI board has a 
6-MHz 280B, 256K bytes of 
RAM, a hard- and floppy- 


disk controller, DMA. and 
the Ethernet controller with 
support logic and battery- 
backed real-time clock. The 
disk controller gives you a 
SASI (Shugart Associates 
Standard Interface) connec¬ 
tion for your drives, and the 
RAM serves as an I/O buffer 
and cache memory. 

The basic Sprite has two 
RS-232C serial ports for a 
pair of workers, and addi¬ 
tional ports will expand 
Sprite for as many as 18 
employees. Such options as 
IBM PC-compatible color 
graphics and an S-port I/O 
board can be purchased. 
Many specialized S-ICX) 
boards from third-party ven¬ 
dors reportedly work with 
Sprite. UNIX System V and 
Concurrent DOS IV are 
planned. 

Pricing for the Sprite was 
unavailable at press time 
For further information, con¬ 
tact farogate Ltd, 197-213 
Lyham Rd. Brixton. London. 
SW2 5PY, England: tel: 
01-671 6321: Tfelex: 8950094 
lARO G, 

Inquiry 624, 



68000 Micros 
from England 

U -Microcomputers. War¬ 
rington. England, has 
launched a line of micro¬ 
computers built on the 
3 2-/16-bit 68000 micropro¬ 
cessor, The U-Man Series 
iOOO is centered around a 
basic 128K-byte microcom¬ 
puter that features on-board 
RAM expansion to 1 mega¬ 
byte, dual 800K-byte floppy- 
disk drives monochrome 
and RGB outputs, and a 
97-key keyboard, 

Graphics resolution is said 
to be 270 and 680 pixels, 
depending upon operating 
mode and configuration. Ex¬ 
ternal connections comprise 
a pair of serial ports, a Cen¬ 


tronics parallel port, a 
general-purpose 16-bit 
outlet, and a 10-bit A/D jack 
for joysticks. The U-Man 


Series 1000 also has a 
speech synthesizer, sound 
generator, and a 6809 chip 
to supervise I/O operation. 


TWo operating systems, 
CP/M-68K and UCSD p-Sys- 
tem- are offered. With 
CP/M-86K, the U-Man Series 
1000 will support Digital 
Research's C^SIC Pascal 
MT+, C, and 68000 
assembler packages as well 
as SVC FORTRAN and Cam¬ 
bridge LISP. Pascal, BASIC 
FORTRAN, and 68000 assem¬ 
bler work with the p-System^ 
A hard-disk option will be 
available Pricing for the U- 
Man Series 1000 begins at 
£2499, Contact U-Microcom- 
puters Ltd,. Winstanley In¬ 
dustrial Estate Long Lane, 
Warrington, Cheshire WA2 
8PR. England; tei: (0925) 
54117; Tblex: 629279 
UMICRO G. 

Inquiry 625, 
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HP 260: Line of Small Business Computers 


¥¥ewlett-Packard's HP 260 
n. family of multiuser, 
small-business computers is 
presently made up of three 
models, the 15. 24. and 55. 
The Model 260 family 
whose introduction repre¬ 
sents the next step in the 
evolution of HP's Model 250 
microcomputer, is fully com¬ 
patible with hardware and 
software created for its 
primogenitor. It can handle 

HP plotters and the Thinklet 
and LaserJet printers. The 
manufacturer says that the 

HP 260 is Its first computer, 
other than its persona! com¬ 
puters. to support these 
printers. 

All units measure 29 in¬ 
ches tall. 15 inches wide 
and 28^ inches deep. A 
14-inch monitor and a key¬ 
board are supported as a 
workstation alternative. 

The entry-level HP 260 
Model 15 has 256K bytes of 
RAM, a 15-megabyte hard¬ 
disk drive, and a 3)6-inch 
microfloppy-disk drive. It 
lists for $10,500. 

With 512K bytes of RAM, 
a 24-megabyte hard disk, 
and streaming-tape backup, 
the Model 24 can be ex¬ 
panded to provide 190 
megabytes of disk storage. 
Pricing begins at $16,300, 

The top-of-the-line Model 

55 can be enhanced to sup¬ 
port as many as 18 users, it 
comes with the same 
amount of RAM as the 
Model 24. a streaming-tape 
backup, and 55 megabytes 
of hard-disk storage. The 
Model 55 begins at $20,500. 

For more information, con¬ 
tact your local Hewlett- 
Packard sales office 

Inquiry 626. 


- S O F T W A R 
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Mix Arabic, English, and Graphics on lie 


multilingual word- 
processing system for 
the Apple lie has been 
created through the joint ef¬ 
forts of DIWAN Science and 
Information Technology and 
Attar Computers Limited. 

The system uses the lie's bit¬ 
mapped display to print 
Arabic and English text in 
either high resolution (40 
columns) or double high 
resolution (80 columns). 

Supplied utility programs 
let you mix high-resoludon 
graphics with text. Graphics 
can also be manipulated 
and enhanced with Apple's 
Mousepaint program. Arabic 
and English texts can have 



independent windows, each 
of which supports indepen¬ 
dent scrolling. 


This word processor sup¬ 
ports two Arabic fonts as 
well as English. French, and 


German fonts. It's supplied 
with both Arabic fonts and 
the English font, a bilingual 
notepad program, an ad¬ 
dress program, and Image- 
writer bilingual driver rou- 
ines. The Arabic text sup¬ 
ports full vowel points and 
fully conforms with the 
ASMO 449 standard. 

The word processor is 
£295. Contact DIWAN 
Science and Information 
Technology London House, 
271 King St. London W6 
9LZ. England: tei: (01) 741 
8011: Tblex: 261507 
MON REF C (quote reference 
number 2785), 

Inquiry 627, 



Personal Income Planning Set 


A set of programs for the 
Apple 11c and He. Plan 
Ahead comprises applica¬ 
tions that help you plan 
your retirement income, life- 
insurance coverage, and 
college-fund savings. Pub¬ 
lished by Advanced Finan¬ 
cial Planning. Plan Ahead 
modules are designed to 
work alone or in conjunction 
with one another. 

Each module lets you ac¬ 
count for inflation and print 
out its various components, 
such as budget statements 


and year-by-year itemiza¬ 
tions. Financial data can be 
swapped between modules, 
all of which are menu-driven 
and fully documented. 

The Retirement Planning 
module helps you create a 
total retirement plan in light 
of your particular circum¬ 
stances. It details the infla¬ 
tion rate applicable to your 
budget, the funds that will 
be required at retirement, 
the amount of your retire¬ 
ment fund covered by your 
current assets, and other 


data. This program can 
analyze your plan, deter¬ 
mine if changes are neces¬ 
sary. and suggest where 
changes might be made. 

Life Insurance Planning 
aids in the determination of 
the amount of insurance 
needed to provide for your 
family in the event of your 
sudden death. It considers 
such expenses as daily liv¬ 
ing, college fees, and funeral 
charges and ciphers them 
with hoped-for income from 
Social Security, current 


assets, and the projected in¬ 
come of your spouse. 

College Funding calculates 
savings in two ways: lump¬ 
sum investment in the first 
year or yearly amounts to 
accumulate the necessary 
funds. 

Single modules are $29.95. 
TWO together are $49.95. 
and the entire set is $59,95. 
Contact Advanced Financial 
Planning. 20922 Paseo 
Olma, El Tbro. CA 92630. 
Inquiry 628. 
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WHAT’S NEW 


SOFTWARE • APPLE 


Compiled Lo^o Runs on Mac 


A compiled version of the 
Logo language, Exper- 
Tfelligence's ExperLogo is 
available for Apple’s Macin¬ 
tosh microcomputer. Exper- 
Logo uses the Mac's user- 
interface conventions and 
has been enhanced with 
such features as array pro¬ 
cessing and data-file han- 
diing. The publisher says 
that it is the only compiled 
version of Logo available 
and that it is the first Logo 


to process items and lists 
using arrays. 

ExperLogo's turtle graphics 
reportedly operate at 
speeds up to 100 times 
faster than that of other 
Logos. Its Bunny Graphics 
feature gives you bunnies 
that move about the screen 
in three-dimensional space 
The bunnies respond to 
such navigation commands 
as yaw roll and pitch, and 
they can reside in cubes 


and spheres. 

Its data-file handling abili¬ 
ties lets ExperLogo pn> 
grams create and read their 
own files. Programs can be 
accessed from other applica¬ 
tions through the Mac's 
standard text and graphic in¬ 
terfaces. A few of the list- 
processing features are said 
to be adapted from LISP 

ExperLogo programs are 
not limited to 128K bytes of 
RAM because of a feature 


known as loadoncall. This 
means that procedures are 
stored on disk and auto¬ 
matically loaded when 
called if they are not 
already present in memory. 

The suggested retail price 
Is $149.95, A French version 
of ExperLogo is available 
Contact ExpeiTfelligence Inc. 
559 San Ysidro Rd, Santa 
Barbara. CA 93i0d (805) 
969-7874. 

Inquiry 629. 


Full Database Lets You Customize Applications 


H elix, a data-based 
Information-manage¬ 
ment and decision-support 
system, gives your Apple 
Macintosh full database 
capabilities and allows you 
to customize applications 
development. This program 
performs traditional data- 
base-management tasks, 
such as filing, sorting, and 
data retrieval yet it can be 
used for complex data 
analyses and task modeling, 
Helix lets you devise your 
own task-specific applica¬ 
tions. Data needs only to be 
entered once for use with a 
variety of jobs, and data¬ 
base structures are easily 
modifiable. Helix works with 
both text and numbers. 


The Helix user interface 
employs icons for each of 
its functional operations. You 
can link the icons together 
in a flowchart with data 
from any related file. This 
gives you a quick way of 
setting up relationships and 
calculations that you can 


M acChoice from 

Superex Business Soft¬ 
ware lets you use the Macin¬ 
tosh for making compari¬ 
sons, MacChoice lets you 
compare and rate two, three, 
or four items simultaneously 
using as many as 20 cate¬ 
gories. Categories are listed 


tailor to specific applica¬ 
tions. Ali the Mac's user- 
interface conventions, in¬ 
cluding the mouse, windows, 
and pull-down menus, are 
used by Helix. 

Helix runs on 512K-byte 
Macintoshes and Lisas 
equipped with an external 


in order of imponance, and 
each item is rated by its 
categories. This program 
tabulates each individual 
item s ratings and displays 
the results in a bar graph. 
The chart provides a visual 
representation of each item's 
ratings, which simplifies your 


disk drive or a hard disk. 
With a demonstration disk 
and tape, sample applica¬ 
tions, and manual Helix is 
S^95. Contact Odesta Corp. 
5186 Doolittle Dn, North¬ 
brook, IL 60062, (312) 
498-5615. 

Inquiry 630, 


decision-making process. 

MacChoice costs $49.95. 
For more information, con- 
taa Superex Business Soft¬ 
ware, 151 Ludlow St., 
Yonkers, NY 10705, (SOOj 
862-8800: in New York, (914) 
964-5200. 

Inquiry 691. 


MacChoice Helps Make Decisions 


SOFTWARE • IBM PC 


Database Manager for Applications Development 


A database-management 
system designed for ap¬ 
plications development. 
Progress is intended to 
replace traditional languages 
and the development 
methods built around them. 
The system consists of five 
key components: a data dic¬ 
tionary. an application lan¬ 
guage, a screen and report 
formatter, a procedure 
editor, and a relational 


database manager. 

The Progress language has 
a library of operators and 
functions, including square 
root, logarithm, concatena¬ 
tion, and string-matching 
operations. The syntax- 
checking editor positions 
the cursor on the incorrect 
word or phrase, and a help 
facility provides error ex¬ 
planations and access to 
definitions in the data 


dictionary. 

The relational database 
manager supports databases 
of more than 5 billion bytes, 
and up to ICXX) files and in¬ 
dexes can exist in each 
database. Each record can 
contain an unlimited number 
of fields within a maximum 
record size of 2000 bytes. 
Because all fields occupy 
only the number of bytes 
needed to hold the data. 


the vendor said, storage re¬ 
quirements on disk are 
generally reduced 50 to 60 
percent. 

Progress for the IBM PC 
costs $695: versions for 
UNIX machines range from 
$2450 to $4450, For more 
information, contact Data 
Language Corp,, 5 Andover 
Rd., Billerica, MA 01821, 
(617) 665-5000. 

Inquiry 632. 
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WHAT S NEW 


SOFTWARE • IBM PC 


Have a T^lk with Your Computer Large Print for the Visually Impaired 


R acter is a program that 
engages in conversation 
ranging from serious discus¬ 
sion to small talk. The pro¬ 
gram also tells jokes and 
stories and can recall and 
refer to conversations it has 
had, (Raaer is reportedly 
the first program to author a 
book. The Policeman's Beard I 5 
Half Constructed, published by 
Warner Books last year is a 
collection of stories, poems, 
essays, and limericks created 
by Racter) 

According to the devel¬ 
opers, Racter never repeats 
itself because, unlike pro¬ 
grams like Eliza, it contains 
no stock responses and has 


its own "eccentric personali- 
tyT The vendor touts the 
program as a mix of educa¬ 
tional and entertainment 
software and notes that 
Racter is being used as a 
tool to sharpen the inter¬ 
viewing skills of psychiatric 
interns. No technical knowl¬ 
edge is needed to use the 
program. 

For the IBM PC and com¬ 
patibles, Racter is $69,95, 
Apple and Commodore ver¬ 
sions are in the works. Con¬ 
tact )ohn D. Owens Associ¬ 
ates Inc, 12 Schubert St., 
Staten Island, NY 10305- 
2999, (?18) 448-6283, 

Inquiry 633, 


C omputer DiskCourse has 
developed several pro¬ 
grams for people with poor 
vision. Lyon Large Print is a 
screen-review package that 
provides nine print sizes, 
three space settings, and, on 
color machines, 16 fore¬ 
ground and background 
colors for applications soft¬ 
ware running on the IBM PC 
and compatibles. You can 
generate large-print hard 
copy with an IBM dot-matrix 
printer. Lyon Large Print is 
designed to work with other 
packages for the visually im¬ 
paired, including the PC 
Talking Program, The soft¬ 
ware costs $490 and in¬ 


cludes a text editor: a demo 
disk costs $20, 

Word Lyon is a specially 
configured large-print ver¬ 
sion of WordStar. Letters 
range in height from 2 to 
4^ inches. The program 
costs $150. 

LargeLotus, an interaaive 
large-print driver for Lotus 
1-2-3, costs $200. 

The company will cus¬ 
tomize other software to 
work in large-print format. 
Contact Computer Disk- 
Course. 4546 fohn SL. Van¬ 
couver, British Columbia 
V5V 3X2. Canada, (604) 
876-1287. 

Inquiry 634. 


SOFTWARE • C P / M / M S- D O S 


Three for Digital Research Products 


grams using MBPASLIB are 
typically 4K to 5K bytes 
smaller and up to 100 per¬ 
cent faster than those using 


Artificial Intelligence at 


Inquiry 635, 


D ynamic Master Systems 
has developed an AI 
programming system for 
CP/M and MS-DOS environ¬ 
ments that gives home com¬ 
puter users the tools to 
create their own expert 
systems. TOPSI is a native- 
code version of OPS-5, a 
high-order language for 


Buslness^pplications Language 


C BC Tbols is a function 
library for use with 
Digital Research's CBASIC 
compiler. It has more than 
100 funaions to perform 
string manipulation, sorting, 
radix conversion, bit and 
byte manipulation, and inter¬ 
facing with the operating 
system. Most of the program 
was written in assembly lan¬ 
guage: you can develop 
libraries of your own in 
compiled CBASIC. CBC Tbols 
is available for CP/M-SO and 
CP/M-86 at a price of $100 
(plus $5 for shipping). 

CBCXREF is a cross-refer¬ 
ence utility for the CBASIC 
compiler. Its user options let 
you set page length and 
width and sort output. The 
utility can find unreferenced 
variables and labels and 
identify unused variables 
and labels, CBCXREF is 
available for CP/M-8Q and 
CP/M-86 at a price of $80 
(plus S3 shipping). 

MBPASLIB is a replace¬ 
ment library for PASLIB 
(used with Pascal MT-f-). Ac¬ 
cording to the vendor, pro¬ 


A high-level language for 
business applications, 
Lucid is reportedly easier to 
learn and use than conven¬ 
tional programming lan¬ 
guages because it has 
special business features 
and a database system built 
in. Functions include data 
conversion, string manipula¬ 
tion. form input, screen 


PASLIB. The library is avail¬ 
able for CP/M-SO and costs 
$75 (plus $3 shipping). Con¬ 
tact Minnow Bear Corn- 


Home 


development of expert pro¬ 
grams, Tb make TOPSI effi¬ 
cient on its microprocessor 
hosts, DMS has added 
several enhancements to the 
OPS-5 language definition 
and placed a few restrictions 
on the sizes of data 
structures. 

TOPSI, which costs $75 


handling, report generation, 
and math operations. Pro¬ 
grammers can define their 
own functions, and the 
language supports all C 
statements except GOTO. 

Lucid can read dBASE files 
direaly. It can access data 
from Framework, Symphony. 
Lotus 1-2-3, and all 
spreadsheets. 


puters, POB 2233, Station A, 
Champaign. IL 61820-8233, 
(217) 398-6883. 


(plus $5 shipping), is avail¬ 
able for most Z80 CP/M 
systems with 65K-byte 
memory and most IBM 
PC-compatibles with at least 
128K bytes. Contact 
Dynamic Master Systems 
Inc, POB 566456, Atlanta. 
GA 30356, (404) 565-0771. 
Inquiry 636, 


A version for the IBM PC 
and compatibles sells for 
$295. UNIX and XENIX ver¬ 
sions are available under 
OEM and licensing agree¬ 
ments. Contact Lucid Soft¬ 
ware Corp., 3080 Valmont 
Rd., Boulder, CO 80301. 
(303) 442-4981. 

Inquiry 637, 
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WHAT’S NEW 


SOFTWARE • CP/M/MS-DOS 


Database Management System Half-Duplex Communications 


D ata master is an infor¬ 
mation system de¬ 
signed to provide on-line in¬ 
formation retrieval and up¬ 
date of single or multiple 
database sources. Through 
its modules and sub- 
modules. you can make or 
modify a record structure or 
a data-screen entry and 
generate reports to your 
specifications. 

The program allows mixed 
fields on the same screen 
from a single or multiple 
database. You can retrieve 
relative information from 
one or several databases 


and update one or more 
databases from the same 
screen. You can also link 
screens from one to an¬ 
other: the vendor claims 
there is no limit to the num¬ 
ber of screens you can link. 
Data master operates on 
most computers running 
under CP/M. MP/M, MS-DOS, 
ThrboDOS, ITTDOS, and 
Oasis, Suggested retail price 
is $495. Contact CD.A. Inter¬ 
national Software Corp.. 

Suite 330. 14900 Ventura 
Blvd., Sherman Oaks. CA 
91403. (818) 9863233. 

Inquiry 638, 


I ntended primarily for use 
with the existing radio 
telephone network, HCOM is 
a half-duplex communica¬ 
tions package for PC-DOS. 
MS-DOS, and CP/M-SO sys¬ 
tems. The program provides 
all the logic necessary to 
support CRC 16 error check¬ 
ing, half-duplex link control, 
and user-configurable help 
screens and menus. Remote- 
site or mobile users can log 
on to any HCOM system 
and send or receive files, 
HCOM can also be used 
in full-duplex mode and still 
support all the services pro¬ 


vided in half-duplex mode. 
Additionally, it can be used 
as a terminal emulator to 
access bulletin-board sys¬ 
tems or other noO'-HCOM 
systems. XON/XOFF protocol 
is supported. On dedicated 
links, HCOM operates at up 
to 9600 bps. 

The software costs $425 
(Canadian), The AT&T 202- 
compatible modem, the 
CD-2, sells for $625. Contact 
Crafield Digital. 107 Abadan 
Crescent NE. Calgary. Al¬ 
berta T2A 6PI. Canada. 

(403) 273-9738. 

Inquiry 639. 


SOFTWARE • OTHER COMPUTERS 


Structured Programming Language Released for Commodore 


Screen Dump from 
MBC 550 


napshot allows Sanyo 
MBC 550 screen dumps 
at any time. It also lets you 
zoom in on smaller areas of 
the screen. It has three 
operating modes: character 
color graphics, and high- 
resolution black-and-white 
graphics. The charaaer 
mode can be used for fast 
printing of screen data: the 
color-graphics mode prints a 
side view of the screen with 
colors shown as distinguish¬ 
able dot patterns. 

Snapshot works with any 
dot-matrix printer with 
graphic capabilities and a 
parallel port. Horizontal and 
vertical scaling, color-to-dot 
pattern representation, and 
the keystrokes used to in¬ 
voke its operations can be 
modified. Snapshot is pre¬ 
configured for various 
printers. It runs on versions 
of MS-DOS that occupy 
under 2.5K bytes of main 
memory. It costs $34.95. 
plus $1 shipping. Contact 
Key Software Products. 440 
Ninth Ave,. Menlo Park. CA 
94025. (415) 364-9847. 
Inquiry 640, 


high-level, struaured 
programming language 
similar to C and Pascal, PRO- 
MAL runs on the Com¬ 
modore 64. Systems Man¬ 
agement Associates says that 
PROMALs compiler and 
a highly efficient run-time en¬ 


vironment let you write ap¬ 
plications for the Com¬ 
modore 64 in a high-level 
language, where once such 
programs had to be written 
in assembly language, 
PROMAL (Programmer's 
Micro Applications Lan¬ 


guage) comes with a one- 
pass compiler, a full-screen 
editor a command ex¬ 
ecutive, and a library of 
predefined utilities. The 
PROMAL executive provides 
file, memory, and program 
management as well as I/O 
redirection. A full-screen, 
cursor-driven editor helps 
you enter and edit your 
source program rapidly. 

The library of machine- 
language subroutines sup¬ 
ports the PROMAL run-time 
environment with optimized 
routines for file I/O. string 
handling, formatted output 
and data conversion. Bench¬ 
marks that reportedly show 
PROMAL to be from 70 to 
2D0 percent faster than 
BASIC COMAL. FORTH, and 
Pascal are available from the 
manufacturer. 

PROMAL is $49,95 factory- 
direa. A developer's version 
with an umlimited run-time 
distribution license is $99,95, 
Contaa Systems Manage¬ 
ment Associates. 3700 Com¬ 
puter Dr., POB 20025. 
Raleigh. NC 27619. (919) 
787-7703. 

Inquiry 641, 
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WHAT'S NEW 


SOFTWARE* O T H E R C O M P U T E R S 


Communications Software for Portable 


Utilities for LaserJet 



G eneva Connection is a 
ROM<artridge telecom¬ 
munications program that 
lets users of Epson s Geneva 
portable computer commu¬ 
nicate directly with external 
storage units or by modem 
with other computers. It can 
handle communications with 
remote computers by means 
of add-on or external 
modems and through 
acoustic couplers. Data can 
also be sent or retrieved 
from a floppy disk. RAM 
disk, or microcassette. 

Geneva Connection offers 
two means of transferring 
files: XON/XOFF Flow control 
and a block protocol with 
error deteaion and correc¬ 
tion. it works with either 
pulse or tone dialing and is 
capable of automatic 
dialing, 

Other features are English- 
language command struc¬ 
tures, automatic-answer 


S uper Bios Plus is a 
revised version of CP/M 
Plus for Cromemco com¬ 
puters said to incorporate a 
memory-management 
method that uses interbank 
memory moves and banking 
of disk drivers to achieve a 
60K-byte program area. Its 
file system features hashed 
directory access record buf¬ 
fering, and multiseaored 
disk 1/0, 

Super Bios Plus is upward- 
compatible with CP/M 2.2 
for applications program¬ 
ming, and it supports up to 
16 hard disks. 

Console I/O redirection 
utilities are available for ap¬ 
plications programming 
transparency. Extended 
system utilities include pro¬ 
grams that list file direc¬ 
tories and transfer files. A 
batch facility is provided. 

A CDOS emulator for run- 


capability for preset time 
periods, full range of com¬ 
munication speeds, and 
seleaive filtering and re¬ 
placement of characters for 
such applications as file 
transfers between word 


ning Cromemco software 
under CP/M and MP/M, Ex¬ 
pand is a supplied system 
extension. Super BIOS Plus 
also incorporates a compo¬ 
nent that allows Cromemcos 
to read data disks created 
on the IBM PC 
Super BIOS Plus with Ex¬ 
pand costs $375. It supports 
single- or double-sided. 


processors. 

The retail price for the 
Geneva Connection is $79. 
Contact Epson America. 
2780 Lomita Blvd., Tbrrance. 
CA 90505, (213) 539-9140. 
InQuiry 642. 


single- or double-density 
5 'A- and 8-inch disks. Source 
code and copy and disk- 
formatting programs are 
supplied. Contact Micro Ap¬ 
plications & Hardware, 15 
Princess Sl, Sausalito, CA 
94965, (415) 331-6422: east 
of the Rockies, (314) 
434-1896. 


i etSet, a pair of utilities 
for Hewlett-Packard's 
serjet printer, runs on the 
HP 150 touch-screen com¬ 
puter. the IBM PC. and 
PC-compatibles. Both utili¬ 
ties interface transparently 
with each other and can be 
used with any text editor or 
word processor. 

SetLaser, the first utility, 
executes a string of com¬ 
mands that initialize the 
Laserlet and direa its out¬ 
put to the communications 
port, it provides access to 
the LaserJet's formatting 
capabilities, including 
typefaces, lines per inch, 
number of copies, and page 
length. Multiple formats can 
be saved for use with dif¬ 
ferent documents. 

The second utility is 
Runoff. It lets you set tab 
stops, margins, and page 
feeds from within the docu¬ 
ment being printed. It can 
be used for generating 
headers, footers, and page 
numbers and underlining 
portions of text. 

letSet is $79. Contact 
Datamate Co., Suite 128 
4135 South 100 East Ave., 
Tjlsa, OK 74146, (800) 
262-7276: in Oklahoma. 

(918) 664-7276. 

Inquiry 644. 


MSX Source Code 
Manual 


est Publishing has 
released a complete 
BIOS manual for the MSX 
standard. 

MSX BIOS: The Complete 
MSX BAS/C i/0 Listing con¬ 
tains the full source code 
for MSX BASIC. This soft- 
cover book retails for 
$69.95. Contact Qest Pub¬ 
lishing Inc., Suite 800. 39 
West 32nd St, New York, 
NY lOOOl, (212) 564^0749. 
Inquiry 645. 


Inquiry 643. 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

Tfi^ new products listed in this section of BYTE are chosen from the 
thousands of press releases, letters, and telephone calk we receive each 
month from manufacturers, distributors, designers, and readers. The 
basic criteria for sekcfion for publication are: (a) does a product match 
our readers' interests? and (&) is if new or is if simply a reintrodudion 
of an old item? Because of the of submissions musf sort 
through every month, the we publish are based on vendors' 
statements and are not individually verified. \f you want your product 
to be considered for publication \at no charge], send full in/oriMfiaw 
about it, including its price and an address and telephone number 
where a reader can get further information, to Nw Pro(fuds Editor. 
BYTE. POB 372, Hancock, NH 03449. 


CP/M Plus for Crotnemcos 
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Inquiry 410 


implementation of the new 
mm jT jI rlwl generation Intel le-BIt processor technology. 

I ^^■■1 C E D I E C and the ultimate in reliability, and of course, the 

I m W E ri I E W innovators at CCT behind it. 

This series in the CCT line ^ploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 286Z CPU 
board. This combination, along with CompuPro DMA controllers and I/O boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machirres. The CCT-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious businessfecientific user. 

CCT-4A State-of-the-art power in it's basic form. Consists of CCF2S6Z CPU boaitl and CCT-M256 {266K), along with Com¬ 

puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4* the CCT-2.4 floppy drive system, and 
CP/M SO and CP/M 86, and wrth SF-200 surge suppressor system.... $5,995.00 

CCT-4B Single-user/hard disk power As the 4A, except priced without the CCT-2.4. to add in your choice of CCT hard/floppy 

combination drive subsystem, at the published pricing...$4,695.00 

(Example: COT-4B Mainframe with CCT-OT / = $7,244.00) subsystem 

CCT-4C Multi-user/hard disk power. As the 4B, with the CCT-M512 (512K static RAM board) instead of M2S6; interfacer 3 in¬ 
stead of interfacer 4; SF-400 instead of SF-200. plus Concur. DOS 8-16 O.S. (6 user system).. $6,695.00 

^ (EKample: CCT-4C Mainfrarm with CCr-40/1 = $70,044.00) '“s' s®'®'*"' 4rtve subsystem 

Limited Time Offer • FREE Supercalc 86 with any 007-4 
^ ^ The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in, 

and the CCT unconditional 12 month direct warranty. 

CCT-M512 CCT introduces it’s 512K static RAM board. IEEE Standard 12MHz. 512K in one slotl Introductory Price: $1,995 
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ... $1,029 

CUSTOM COMPUTER TECHNOLOGY / BOX 4160 / SEDONA, ARIZONA 86340 

TOLL FREE ORDERING: 800-222-8686 / For technical support / service: 602-282-6299 


HIGH REL * SWITCHING POWER SUPPLIES * low cost 


SW40W 


SW70W 


SW80W 


SW138 


SW150 


$3 & S4 


Hi & Ria 




ITEM 

FOR +SV 

-5V 

+ 12V 

+ 12V 

-12 V 

+24V 

+8V 

±16V 

W K D k H in, 

TERMINALS 

PRICE 

SW40W 

TERM. & 2 ALPS DRIVES 2:^ 

- 

2/2.5A pk. 

- 

.3A 

- 

- 

- 

6.3 X 3.9 X 1.9 

MOLEX 5051 

$ 54.95 

SW70W 

APPLE IIP, IBM PC-I, IP 7A 

,3A 

2 5/3.5A pk. 

-- 

.3A 

- 

- 

-- 

9.6 X 4 X 2.4 

MOLEX 126-PI 

§4.95 

SWflOW 

PC WITH SOFT DRIVES 8A 

3A 

3/4 A pk. 

- 

.3A 

- 


- 

7.4 X 4.5 X 2.3 

MOLEX 2139 

74.95 

SW138 

ISM PC-XT^i P/S BPLCMNT. 15A 

1.0A 

4/5A pk. 


I.OA 

- 

- 

- 

9.5 X S,6 X 4,6 

MOLEX, AMR 

12S.9S 

SW150 

PC WITH HARD DRIVES 12A 

.3A 

4/5A pk. 

2.5A 

.5A 

- 

- 

- 

10.4 X 5 X 2.5 

TERM. SLOCK 

139.95 


SPECS. OF ABOVE SWITCHERS: 117/220 VAC SELECTABLE, INPLTT 90-132 VAC/180-275 VAC. EFFIC. 75% TYPICAL. LINE REGUL. 0.3%. LOAD 
REGUL 1% ON + 5 V, 5% ON OTHER VOLTAGES. 6.2 OVP SETTING ON +5V, OVERLOAD » SHORT CIRCUrT PROTECT. LOW OUTPUT RIPPLE & 
NOISE. 1% MAX. 50,000 HRS. MTBF RELIABILITY. UL. FCC & VDE SAFETY & NOISE STANDARDS. 


S 3 

FOH S-100, 10 SLOTS 

5A 

1A 

* 

-- 

5/7A pk. 

12A 

3A 

10 X 6 X 5 

SOLDER POST 

§105.95 

S4 

FOR S-100, 6 SLOTS 

4A 

1A 

* 

- 

4/5A pk. 

3A 

2.5A 

8.4 X 5 X 4.8 

SOLDER POST 

89.95 

Rl 

2 FLOPPY DRIVES 

3A 

,5A 

* 


3/4A pk 

- 

- 

8 X 4 X 3.4 

SOLDER POST 

44.95 

^1A 

APPLE II PC» 

3A 

.5A 

3/4A pk. 

- 

.5A 

- 

- 

8 X 4 X 3.4 

SOLDER POST 

46.95 

^B4 

COMPATIBLE TO COMMODORE C64 (OR C+4)» POWER SUPPLY: +5V/1.7A. 9 VAC/tA & 117 VAC IN 

,POTTED&U/L 


19.95 


ITEM 

PRIMARY 

SECOND #1 

SECOND. #2 

SECOND. #3 

W X D X H in 

PRICE 

Ti 

110/120 VAC 

2x8 VAC/7A 

28 VAC. CT 2-5A 

- 

3^4 X 3^ X 3V^ 

$15,95 

T2 

110/120 VAC 

2X0VAC/12A 

20 VAC. CT 3A 

- 

3% X 4H X 3Va 

21.95 

T3 

110/120 VAC 

2x8 VAC/6A 

26 VAC. CT, 2A 

28 VAC. CT. 3A 

3^4 X 4% X 3^^ 

23.95 

T4 

110/120 VAC 

16 VAC, CT, 4A 

28 VAC, CT 1 SA 

28 VAC, CT, 3A 

3^4 X 3H X 3H 

17.95 

T4.1 

110/120 VAC 

16 VAC, CT. 4A 

26 VAC. CT I SA 

48 VAC, CT 2A 

3% X 3^ X 

14.95 

T5 

110/120 VAC 

16 VAC. CT. 3A 

28 VAC. CT, 2A 

- 

3 X 3 X 2^75! 

1T9S 



*: +24V CAN BE CHANGED TO + 12V BY FACTORY. PLEASE SPECIFY WHEN YOU ORDER. C64 

THE ABOVE 5 LINEAR P/S ARE WITH 3% LOAD REGUL, OVP ON +5V, FUSED: INPUT & OUTPUTS. 

POWER TRANSFORMERS: (with mounting bracket) ON SALE 

^ _ __ onir-c 

SHIPPING: 

FOR EA. POWER SUPPLY: $6.00 IN CALIF; 
$8.00 IN OTHER STATES; $18.00 IN CANADA. 
FOR EA. TRANSFORMER: $6.00 IN ALL 
STATES; $12.00 IN CANADA, CALIF. 
RESIDENTS ADD 6.5% SALES TAX. 

IBM PC/PC-XT* APPLE ll/!H» & COMMODORE CS4/C+4* ARE TRADEMARKS OF IBM CORP., APPLE COMPUTER INC. & COMMODORE BUSINESS MACHINES. RESPECTIVELY. 


MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 

TELEX: 182558 


SUNNY INTERNATIONAL 
IN BUSINESS SINCE 1975 
(213) 328-2425 MON-FRI 8:30-5:30 


SHIPPING ADDRESS; 
22129V2 S. VERMONT AVE 
TORRANCE, CA 90502 
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CCT 


CUSTOM COMPUTER 
TECHNOLOGY 


TDLL-FREE 
ORDERING: 

800 - 222-8686 

FOR TECHNICAL SUPPORT/ CCT PLAZA ^ RO. BOX 4160 — SEDONA, ARIZONA 86340 

SERVICE / IN ARIZON A‘ PiJCChase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! We stock a 

CM non cnnn * Components, Software and Penpherals. Call for your needs. WW give ttie Lowest Prices, and the Technical 

602-282-6299 support and Know-How we are quickly becoming well-known for Satisfied Customers Mationwide. The Nation's Custom Systems House 

for Business, Eduoation and Science. Call for a system quote. CCT implements tomorrow's technology today! 


FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST 






CCT^ 

I ConwpuPro 


80286 NOW! 

□ CCT-286Zisourinode!designation 
for the MI-2&6 dual processor board 
from Macrotech. It features the super 
high speed combination of Z-80H and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086 CPUs running CP/M, MP/M 
Concurrent DOS, and MS-DOS, at 
throughput increases of 3X to 5X! 

SPECIAL PRICE-$1099 
80287 Option - Installed - $395 


SEETHE CCT-4 SERIES 
USING THIS BOARD 
DETAILED ON THE FACING PAGE 


NEW-TRUE 
IBM PC INTERFACE 
ULTRA HI RES GRAPHICS! 

CCT S-IOO/PC is a break-through tor the 
Science/Business user Mini-enclosure ac¬ 
cepts PC & compatable boards and direct¬ 
ly connects to your S-100 system, running 
PC-OOS or Concurrent DOS. Hercules™ 
Graphics System—Coming this May! 

I! THE BEST OF BOTH WORLDS 11 


LIBERTY TERMINALS 

• Superior Reliability • 

IDO-12" GREEN-25 X 80 .$399 

110-14" GR£EN-B0n32 Column ... $499 
200-14” GREEN-80/132SiiperDeluxe. $569 
220-14" GHEEN-DEC Compatible .... $699 
CCTRECOMMENDS- 

AMBER Screen Options.$2D 

OKIDATA PRINTERS - Top Quality 
82-80COI . $329 83-132 Col... $619 
92-80COI... $429 93-132Col... $659 
84- 132CdI/200cps— TepoftheLine . $799 

For Serial Interfaces — Add.$100 

DIABLO — letter Quality Series 
Model 620 $969 Model 630 $1799 

WE HAVE kU. SOFTWARE-CALL 


INDUSTRIAL GRADE ppT niCI# nD IIIC CVCTCIUIC ROYCES OF 
SUPERIOR QUALITY WW I UlOIV Ulll VC O I O I ClfflO THE INDUSTRY 

S<100 HARD DISK SUBSYSTEMS 

Professionally engineered ST-506 type systems for the business market S-100 Computer user. In¬ 
cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for upto two harddisks in each system. We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 

CCT-10(11-F MEG) .$1799 CCT-10/1 .$2349 

CCT-20{22-f MEG) . $2319 

CCT-40(36-f MEG) .$2799 

CCT-60(58-FMEG)(New).$3999 

CCT-90(87-f MEG){New).$5209 

CCT-125 {123 + MEG) (New).$6399 


NEW 


CCT-20/1 .$2869 

CCT-40/1 .$3349 

CCT-60/1 .$4549 

CCT-90/1 .$5759 

CCT-125/1 .$6949 

10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM 

for hard disk back-up — DMA using Disk 3 controller. 

Super fast/Ultra reliable — Available April 


CCT-2.4 • Dual 8” DSDD SYSTEMS g ^ 

Mitgsbishi 2,4 IVt^abyte in Extra Heavy horzorflaleiidosurie, IBM Compatible Tandon 320K, Extra Heavy Cabinet 

removeable filter air system, all cabll ng, MT, Burned in. Th e accom moaatestwodrlves^hardorfioppy.Allcabling.AST, 

fastest system available:.$1229 0umed-in. Perfect for our PC-DOS Package S399 

CCT'B/5 • FULL IBM COMPATABiUTY 

One Mitsubishi 8'^ DSDD M .2 Meg)/One 5-V4 DSDD {360K) IBM Drive 
Both Smssteprate —For Concurrent bos and PC DOS .$1029 


★ SUPER PRICES ★ COMPUPRO COMPONENTS ★ IN STOCK ★ 

CPU-Z-$229 • Disk 1A” $519 • Olsk1Aw/CP/M-$Sl9 • CPU 8086/87 - $819 • SPU-Z? 

CPU 8085/88 ^ $349 • CPU 8086 ■ $559/10Mhz ■ $599 * CPU 68K ■ $519/10Mhz ^ $639 

PC Graphics $399 * Disk 3-$499 • RAM 22 {256K) ■ $1179 • RAM 23/64K - $309/12SK - $599 

NEW M-Dnve/H - 512K ■ S599 /1 Meg - $1149 / 2 Meg - $2099 / 4 Meg - S3799 
Enclosure 2 Desk - $649i/Rack - $699 • Interfacer 3 - $499 * Interfacer 4 - S349 • System Support 1 - $329 
Concurrent DOS 8-16 {CfXMX)-$309 * CP/M60(C€rHMX)-$125 - CP/Me6(CaTMX)-$175 

CP/M B-16 {CCTTMX} - $199 • CP/M 6BK (CCIUX) - $279 • Operating System Updates/flemakes - S30 


16 Bit Upgrade Kit; CP/M BG, RAM 23, System Support 1, Cable $759 □ CP/M 8-16 - Kil - $783 


CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 


• Enclosure 2-Desfo21 Slot Mainframe • 
- CPU 8085/88-6Mhz80&5/8Mh2 8088 • 

• Disk 1A - DMA Floppy Disk CorrtrollBr • 

• RAM 23^ 64K Static RAM -12Mbz* 

• lnTer1acer4 - 3 Serial/2 Parallel I/O • 


• CCT-2,4-DuafB" Mitsubishi 
DSDD Drive System - 2.4 Megabytes * 

* CP/M 80 - 2.2 HMX - CCT Modified * 

• All Cabling, Complete CCT Assembly 
Testing, and Minimum 20 Hour Bum-in • 


SPECIAL PRICE 

$ 3,559 


RUNS ALL STANDARD 8” CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


Prices & availability subject to change. All products new, and carry full manulacturer's warranties. Call for catalog. Free technical help to anyone. All products we well are CCT individually tested 
and set up for your system ^ Plug In & Go! Arizona residents add sales ta)< CCT^^ Trademark — Custom Computer Technology; MS-DOS ■ Trademark — Microsoft; IBM'^ Trademark — 
International Business Machines; CiimpuPro’ Trademark — W. J. Godbout; CP/IWF-' MP/M'"' Trademarks — Digital Research; HERCULESTrademark — Hercules Computer Technology 
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Inquiry \\A 


HARD_DISK™ 

5 and 10 megabyte Hamovables 10, 31, 55i, 88, and 119 megabyte Fixed 




Selected as the best buy for Apple and IBM PCs by 
Popular Computing Magazine, Dlglial Electronics 
Systems offers the mosi flexible HARD_DISKS for 
Apple and IBM PCs. A mlxfune of Pe.novable and Fixed 
MARD_PISKs allows YirtuaHy uFtltmited storage 

Apple 

•User-selectadi volume sizes as loliows; 

DOS to 400K. PRODDS to 32 Mbytes, 

CPM to 150 megabytes. 

PASCAL to 16 megabytes. 

•Up to aS4 DOS volurnes, 63 CF^ voiumes^ 64 
PASCAL volumes, end 63 PRODOS volumes per 
drive. 

•Splltfmerge files between HARD^DtSK and Iloppies. 
-Boot Into any operating system and between 
operatlrHl systems. 

•Up to 12 drives per Apple. 


oapaoity. Backed by direct and immediate engineering 
support, each customer can rHw enjoy carefree usage 
of high performance mass storage devices. Software 
develops by DES was designed to aiiow easy quick 
instailation and to work transparentiy without chaog- 


-User seiectabie formal intedeave for maximizing 
performance. 

•HARD_DISK can be used in any slot (except OL 

•2 drive controlier handles any combination of 
Removable andfor Fixed Drives. 

•complete tntonnatiori on directly accessing the 
HARO_OISK Including direct access usirvg your own 
drivers. 

•Transparent operation using each operating 
system's present commands. 

•Comprehensive manual 


IBM. 


tng any existing software. Wordstar, Lotus t-2-3, 
d-Bese II. immediately take advantage o1 vast disk 
space without modification. Call a DES customer 
engineer today to discuss your HARD DISK needs. 


IBM, Zenith 

•Internal 5. 10 and 30 mb half height dnves 
-External 5, 10,30. S2, 62, and 112 mb drives 
•2 controllers Cl and 06 
•User configurable volumes 
•Completely IBM compatible 
•Transpefent flagging of bad tracks 
•Works transparently with user software 
•11 BU erroi' detection and correction 
-Backup with copy ul hi ties or optional tape drive 
available from dES 

•Full support and maintenance available from DES 


Removable Fixed 



5mti 

lOmb 

lOmb 

30mb 

52mb 

eZmb 

1 l2mb 

Apple, exterr^>al 

1295 

1995 

795 

1695 

2995 

3995 

4995 

Zenith 100 external 

1450 

2295 

1395 

1360 

3250 

4250 

5250 

2nd Drive 

B95 

1495 

495 

1195 

2795 

3795 

4795 


Smb 

lOmb 

lOmb 

31 mb 

5Smb 

asmb 

119mb 

IBM PC. XT. AT Iniernal 

1096 

1795 

795 

1495 

_ 

_ 

— 

IBM PC, XT. AT ^ External 

1295 

1995 

995 

1695 

2996 

3996 

4995 

Zenith 150 

1295 

1995 

995 

1695 

2995 

3995 

4995 

2nd Drive 

895 

1495 

495 

1195 

2795 

3795 

4795 

Annual Maintenance Contract 

150 

190 

140 

190 

300 

400 

475 


CASH PRICES, Inquire about CREDIT CARD erKl PURCHASE ORDER PRICES 


61&«49-S137 


DIGITAL ELECTRONICS SYSTEMS 


302 South Main, Eat ill Springs. Tsnrressee 37330 
Serving the Efectmnics industry stnoe 1B78. 


WE ACCEPT: 
Mastercard. Visa, 
and American 
Express 



ISM PC. 2S6 K. One Half Height 320 K Disk Drive DS/OD, 
Persysl Color Card. Taxan Green Monitor, DOS 2.1 
PLUS fl 10MB Hard Disk Sub System all for: 

$2690.00 

IBM PC. 256 K, Two Half Haight Drives DS/DD, Persyst 
Color Card. Taxan Green Mortilor, DOS 130 Watt 
Power Suply PLUS a 10M6 Hard Dish Sub System alf for 

$2960,00 

ISM PC, 2S6 K, Two Half Height Drives DS/DD, Persyst 
Color Card. Taxan Green Monitor, DOS 2.1, 130 Watt 
Power Supply. 10MB Hard Disk Sub System, PLUS 
lOMS Tape Back Up System all for: 

$3579.00 

IBM PC, 256 K. Two Half Height Drives DS/DD. Persyst 
Color Card. Taxan Green Monitor, DOS 2,1, 130 Watt 
Power Supply. 20MB Hard Disk Sub System all tor; 

$3380.00 

IBM PC, 2S6 K, Two Half Height Drives DS/OD. Persyst 
Color Card, Taxan Green Monitor, DOS 2.1, 130 Watt 
Power Supply, 20MB Hard Disk Sub System PLUS 10MB 
Tape Sack Up System all for; 

$3979.00 

(We configure and lest the system for you at no extra 
cost.) 


SO M E B O D Y Has To Have The Lowest Prices! 


MONITORS 

AMfiPK ann 

$136.00 

Pfis Hy-i? 

$475.00 

PrSK 

$190.00 

Prts RR-P 

S625.00 

TAXAN nnFFNl COMPDRITF 

$125.00 

TAXAN AMRFR CDMPmiTF 

$ 135.00 

TAVAN RRFFNJ W/TTI Pi i IR 

$149.00 

TAXAN AMRFR W/TTI PI LJR 

$159.00 

]RM unMorii-iRnuF ni.eiPi AV 

$260.00 

IRM r;ni or nispi av 

*F5<Minn 


PRINTERS 

FPSON FX 

nn 

FPRON FX inn 

nn 

PPi^ON RX an 

$245.00 

FPSON RX SOFT 

$295.00 

OkiriATA H?A 

$290.00 

OKIDATA fl.lA 

$569.00 

iTKinATA Q9P 

!t!^an nn 

OKIDATA 9.1P 

$625.00 

OKinATA flAP 

$759.00 

OKIDATA P4inP 

$1959.00 

TOSHIBA Pl.Tkt 

$1295.00 

NFf^ SPINWRITFR 

$1595,00 

NFO PINWP^TFR fln ftOI 

$699.00 

NFO PINWRITFR OOl 

$999 00 

BROTHFR HR-2.*i 

$699.00 

RROTHFR HR-3S 

«ai35_oo 

(Accessories on NEC A OKIDATA printsrs available) 

DRIVES 

TANDON TM-inO-3 

$179.00 

Rl IMl IMF .TORHIBA 

$155.00 

SLIMLIMF-TEAG 5SB 

$155 00 


MULTIFUNCTrON BOARDS 

A.RT 1/0+1 RFR A 1 PAR 

. $179,00 

AST SIX PACK 64K, 1 SER A 1 PAR 

$269.00 

QUAD BOARD 64K 

$269,00 


IBM COLOR GRAPHIC ADAPTER_$225.00 


IBM MONO PRINTER ADAPTER _$230.00 

PERSYST COLOR ADAPTER-__$190.00 


PERSYST MONO PRINTER ADAPTER 

$210.00 

HFPrill F.q RHAPmn ahaptfr 

$349.00 

HFRC! il FA r.rii DP CARD 

. $210.00 

STB GRAPHIX PLUS H 

$375.00 


MODEMS 

NAVFR RMAHT MOFlFM 1500 

$469.00 

HAYFS SM^RT i^nnFM son 

$i>ofi fin 

NAVFR Pt i iG IN CARn 

$429.nn 

OiiRcp pr. iwt 

$275.00 

OUBEE PC 212E/1200 EXT 

$299.00 


HARD DISKS 


in^B SUB RVSTFM INT 

$R5n on 

miWR Rl IR RV.RTFM FXT 

$1025.00 

iUMBTAPF BACK UP 

$599.00 


GENERAL 

r;nN TRni itata niSKFTTFS 

$2.5.no/bnx 

KpYTRDMin KB5151 

$159.00 

PARAI 1 FI HARI FS 

$25 00 

I lpDRADF KIT 

$5n nn 

12BK RAM UPGRADE KIT (Fcr AT). 

$199.00 

ISM PC POWER SUPPLY (Original) 

5 Watt^ 

$99 on 

ISM KEYBOARD FOR PC (Original) 

$109.00 



(714) 838-7530 


2640 Walnut Avenue, Unit K, 
Tustin, California 92680 


(Prices ^ availability subject to change without notice- 
IBM is a registered trademark of IBM Corporation,) 
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What the world really needs 
is a 99 cent 

Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 


And DISK WORLD! has it. 


Introducing Super Star Diskettes: 
the high quality diskette with 
the lowest price 

and the best LIFETIME WARRANTY! 


fn the course of sefling more than a million diskettes 
every month, we've learned something: higher prices don't 
necessarily mean higher quality. 

In fact, we've found that a good diskette manufacturer 
simply manufactures a good diskette...no matter what 
they charge for It. (By way of example, consider that none 
of the brands that we carry has a return rate of greater than 
1/1,000th of 1 percenti) 

in other words, when people buy a more expensive 
diskette, they aren't r>ecessarily buying higher quality. 

The extra money might be going toward flashier acfver- 
tising, snazzier packaging or simply higher profits. 

But the extra money in a higher price isn't buying better 
quality. 

All of the good manufacturers put out a good diskette. 

Period. 

How to cut diskette prices 
... witfiout cutting quality. 

Now this discovery posed a dilemma: how to cut the 
price of diskettes without lowering the quality, 

There are about 85 companies claiming to be "diskette" 
manufacturers, 

Trouble is, most of them aren't manufacturers. 

Rather they are fabricators or marketers, taking other 
company's components, possibly doing orte or more steps 
of the processing themselves and pasting their labels on 
the finished product. 

The new Eastman Kodak diskettes, for example, are one 
ot these. So are IBM W diskettes. Same for DYSAN, 
Polaroid and many, many other familiar diskette brand 
names. Each of these diskettes is manufactured in whole 
or in part by another company! 

So, we decided to act Just like the big guys. That's how 
we would out diskette prices..,without lowering the 
quality. 

We would go out and find smaller companies to manu¬ 
facture a diskette to our specifications,., specif (cations 
which are higher than most...and simply create our own 
‘name brand" diskette. 

I^ame brand diskettes that offered high quality at low 
prices. 




PERFECTDATA DIAL'N FILE 

Terrificf botds 10 5^^'diskettes. Just flip 
the iBVflr and they all slide up fur easy access 
and tdenti ficaiJon. Grey with smoked plastic 
front. 

$2.75 Ea, f .35 Shpng. 

DISK CAOOtES 

Hie original flip-up holder tor 10 5W‘' 
diskettes. Beige or Grey only, 

$1.G5ea, t .20 Shpng. 

DISKETTE 70 STORAGE 

Ousl-free storage for 70 5diskettes. 
Sek dividers included. An excellent value, 

. $11.95 M. + t3.DO Shpng. 


i> 

€ 



HOURS: 

Human: BAM-6PIVI Central Time, Mnnclav threugti Friday 
Answering Machine: EPM^BAM, All Times 
MCI MAIL 24 hours 3 day. 


Super Star diskettes are sold in multiples of 50 only. Diskettes are 
shipped with white Tyves sleeves, rainforead hubs, user 10 labels 
and write-protect tabs. 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 
using for years. ..without knowing it. 

in our search for the low priced, high quality diskette ot 
our dreams, we found something even more interesting. 

We found that there are several manufacturers who 
don’t give a hoot about the consumer market for their 
diskettes. They don't spend millions of dollars in advertis¬ 
ing trying to get you. the computer user, to use their 
diskettes. 

Instead, they concentrate their efforts on turning out the 
highest quality diskettes they can...because they sell 
them to the software publishers, computer manufacturers 
and other folks who fin turn) pul their name on them.. .and 
sell them for much higher prices to you! 

After all, when a software publisher or computer manu¬ 
facturer or diskette marketer puts their name on a diskette, 
they want it to work time after time, every time. (Especially 
software publishers who have the nasty habit of copy- 
protecting their originats!) 


HOW TO ORDER: 


ORDERS ONLY: 
l-aOO-621-6827 
(InlllinoiE; 1*312-944-2788) 
INQUIRIES: 

1-312-944-2788 

FOR FASTEST SERVICE, USE NO-COST MCI MAIL: 
Our address is DISKWORLO. It's a FREE MCI MAIL 
letter. No charge to you. (Situation permitting, we'll 
ship these orders in 24 hours or fess.) 

SHIPPING: 514' & DISKEnES~Add S3.00 per each 
lOQ or tewer diskettes. OTHER ITEMS: Add shipping charges 
as shown in adddlop to oEher shipping charges. PAYMENT: 
VISA, MASTERCARD and Prepaid orders accepted. COD OR¬ 
DERS: Add additiPita] $3,00 special handling charge APO. 
FPD, AK, Rl A PH ORDERS: Include shipping charges as 
shown and additional 5% rtf total order amount to cover R!\L 
and insi!rarK:e. We stiipgniy to United States addresses, except 
for those listed above. TAXES: Illinois residents, add 8% 
sales tax 

MINIMUM ORDER: $35.00 dr 20 diskettes. 


Super Star Diskettes. You already know 
how good they are. Now you can buy 
ttrem... cheap. 

Well, that's the story. 

Super Star diskettes don't roll off the boat from Pago- 
Pago or emerge from a basement plant |ust east of 
Nowhere. 

Super Star diskettes have been around for years . .and 
you’ve used them for years as copy-protected software 
originals, unprotected originais. Sometimes, depending 
on which computer you own, the system master may have 
been on a Super Star diskette. And maybe more than once, 
you've bought a box or two or more of Super Star diskettes 
without knowing it. They just had some "big" company's 
name on them. 

Super Star Diskettes are good. So good that a lot of 
major software publishers^ computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 

And than we sell them to you. 

Cheap. 

When every little bit counts, 

If s Super Star Diskettes. 

You've used them a hundred times...under different 
names. 

Now, you can buy the real McCoy, the same diskette that 
major software publishers, computer manufacturers and 
diskette marketers buy...and call their own. 

We simply charge less. 


Super Special! 


Order 50 Super Star Diskettes 
and we'll be happy to sell you an 
Amaray Media-Mate 50 for only 
$8.75, shipping included. , a lot 
less than the suggested retail price 
of S15.95. 



V. 


Regular DISK WORLD! price; $10.95 ea. 
-F S2.QQ Shpng. 


The Super Star 
LIFETIME WARRANTY! 


Superstar Diskettes are unconditionally warranted 
against defects in original material and workmanship 
so long as owned by the original purchaser, Returns 
are si mpi e: j ust sentf the defective diskettes with proof 
of purchase, postage-paid hy you with a short expla¬ 
nation of the problem, and we’ll send you the replace¬ 
ments. (Incidentally, coffee stained diskettes and 
diskettes with staples driven through them don't 
qualify as "defective",) 


V. 


WE WILL MEET Oft BEAT ANY NATIONALLY 
ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES 
SUBJECT TD THE SAME TERMS AND CONDITIONS. 


DISK WORLD!, Inc. 


Suite 4806 
30 East Huron Street 
Chicago, Illinois 60611 
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Inquiry 371 


SUNTRONICS COmINC. 


12621 Crenshaw Btvd., Hawthorne, CA 90250 

NEW BRANCH STORE IN ORANGE COUNTY, CALIFORNIA 17S52 BEACH BLVD., #Ct HUNTHNCTON BEACH, CA 92647 {714) 642-1 MS 


1-fl00-421-5775 I Order Orfly) 

(2131 644-1140 {OA Ordar & Irtlo.) 
STORE HOURS 

iMan.^Ffl. 9 a.m. to 6 p.m. 

Sal lOa.in^toSp.m. 


TER«S; VISA. WASTE RCAHE. C.O.O. (Caali« Catllted 
ChfiCk FtquifStfl Ct»ck {*ll0w Er3 for ClsJu-ig) 

SJnipping A H'C SS.ilP for 3 Lbs plus Sfts lor eacb addl Lb 
Calir raadenlBAddCam Sala^ Tait g1 D.iXI Mltvnum Ofdai 
I0M and Apptff ara f-cgiElBred 1r«te Rurts d iBM li Apple. 



XT Compatible Products 


CPU Board [wHSaK) . $399.00 

Computer Cabinet ......... S69.O0 

83 Key Fuli^Fimction Keyboard ...S99.00 

Monochrome Graphic Card [w/parallel printer port]... S310.00 

130 Watt Power Supply..... $129.00 

13S Wett Power Supply.... $135.00 

150 Watt Power Supply ....... 5140.00 

Color Graphic Card. $149.00 

FDO Controller Card . $99.00 

Parallel Printer Card ..... $59.00 

ASYNC G RS23a Card ... ..... $75.00 

360KB D5DD [Slimline) Disk Drive. .. 5119.00 

IBM Parallel Cable ..._____ _519.00 

IBM Prototype Board ..... 59.00 

Apparat EPROM Blaster..... $129.00 

MicroLog Z-8QB Baby Blue 11 CcHProcessor, Multi-Function 

(Run CP/M Software, Require 84K RAMI ..$499.00 

IBM Up-Grade Kit (4164^1 SONS].. $19.50 per kit 

10MB Hard Dish (w/Controller) ..$675.00 

IBM PC Mouse.....5147.00 

Quad Board It... 5249.00 

Quad 512 [w/64K RAM]... $259.00 

Koala Graphics Table Cw/Softwarel ................... $105.00 

Keyboard Extenskm Cable ... $9.00 


Compatible Products 


{ i 

K. 

Sun Z80 Card (w/o Software APPLE II & II onlyJ .. $49.00 

Sun 80 Columii Card (w/Soft Switch] ... 585.00 

Power Supply 15 Amp) ..... $59.95 

Cooling Fan ...... $42.00 

Floppy Disk Controller..... $42.00 

16K RAM Card ...... $49.00 

128K RAM Card .. 5159.00 

Parallel Printer Card. .. $49.00 

Serial Printer Card ........ 589.00 

R5232 Card for Modem.. ... 599.00 

EPROM Programmer [2716,32.64) . 575.00 

Apple Dj^ Orive (Full height) .......$159.00 

Apparat EPROM Blaster. $119.00 

S400 Single Board Computer KZ90AI...... Kit $99.00 BIB $49.00 

S-100 Universal Floppy Disk Controller ... Kit $125.00 B/B $49.00 

S-IOOCIockCaienderKit ... 589.00 B/B $42.00 

S-10O 64K Static Memory Board (w/o RAM]. Kit $89.00 B/B $49.00 

S-100 Prototype Board {Sun-721] .....$9.95 

12: Amber TTL Hi-Res Monitor [20mHz]... $135.00 

12^' Green TTL Hi-Res Monitor [20mHzl .$129.00 

^2' Green Composite HFRes Monitor t22mFlz] .... $99.00 

5KC DS/DD 574^ Diskette ...$14.95 per 10 



XQK WAVE MATE BRINGS MUSCLE TU YOUR 
IBM PC/XT WITH IT’S 80286 MOTHERBOARB 

BULLET-286 makes the XT perform with greater power and speed than the IBM PC/AT 




It's the new BULLET-286 motherboard for the IBM PC/ 
XT marketplace, This advanced-technology product 
utilizes the Intel microprocessor 80286 while maintain¬ 
ing both hardware and software compatibility with 
the IBM PC/XT. By simply re¬ 
placing the existing XT board 
with our new BULLET-Z86, you 
get greater power and speed 
than the IBM PC-AT. Thus, ex¬ 
isting PC/XT users can pre¬ 
serve their investment in 
hardware and software while 
moving a quantum leap be¬ 
yond PC-AT performance. 

The BULLET-288 contains a 
6 megahertz no wait state 
80286 microprocessor in 
place of the XT's 4.77 MHz 
8088, There is an 80287 math 
co-processor option, 8 IBM 
expansion slots, and enhanced 
ROM BIOS, The BULLET-2B6 
is equipped with 256K bytes of 


memory, expandable to 1 megabyte on-board. 

The BULLET-286 is compatible with the IBM PC/XT 
to a degree far beyond the IBM PC-AT product, Applicar 
tion programs and operating systems (PC-DOS, CP/ 

M, UCSD Pascal, Pick, Oasis, 
Unix-derivitives) available for the 
XT, can run without incompatibili¬ 
ties on the BULLET-286. 

You can order now. The BUL¬ 
LET-286 is available with 256(( 

RAM, with options to 1 full mega¬ 
byte, Prices start at $1,995. 

Quantity discounts available. 

OEM and dealer inquiries 
welcome. 

APOLLO MARKETING 

(a division of Cal Digital) 

22048 Sherman Way #316 
Canoga Park, CA 91303 
Tel: (818} 883-8390 Telex: 194369 
In Europe call: Brussels 649-1070 
Telex 61828 
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TEAC 55B 
$109 

PARADISE MOD. G. C. 
$269 

VUTEK COLOR CARD 
2 yr, war. $175 

OKIDATA ML92 IBM 
$355 

HAYES 1200 
$435 

TAXAN No. 440 
$449 

MPI DRIVE FOR IBM 
$78 


APPLE PROF. SYSTEM 
All Apple $1375 

BUF. GRAPPLER + 
$159 

MICRO-SCI A-2 
$175 

C.ITOH 9510 AP 
$299 

APPLE SUPER SERIAL 
$135 

ANCHOR MARK XII 
$218 


ALL PRICES 
20%-40% OFF LIST 


230 
. 545 

. . 355 

.. 355 

.. 465 

475 
., 579 

579 
. , 769 

679 
770 

..S 249 


479 

799 


PRINTERS 

OKIDATA 

MLia2A, Replaces a2A" New' 

MLB3A. 15^' Para. &Ser. 

ML92P, 160cpa ... 

ML92 IBM Graphics Comp. . 

ML92Sj60cp3. 

ML92 Apple Mac. 2K Graphics 

ML93P, 160CP3 . ... 

M L931B M Grap h i cs Comp. . 

ML93S, t60op3 .. 

ML84P, 200 cpa. 

ML84S.2Q0cps . 

STAR MICRONICS 

SG-IO, 120cps,2Kbuffer ... 

SG-1S, 120cps.aKbuffer ... 

SD-TO, 160 Gps, ID" carriage . 

SD’15, l60op6,Corr.Qual. .. 

SB-10Drafl & NLO 24 wire print head 

C. ITOH 

7500APw^lracl. (betler than RXBQf .S 226 
Prowritera510AP,f20cp3.. ..... 299 

Prowrl ter as 10 SC2,120 cps. 389 

Prowrlfer B510 SP, IBOcps 399 

8510 BPI (IBM Compatible). 335 

ProwrfferlH550P,15’ laOcps. 449 

Prowri I er I11550BCD, 15'^ 120 cps ., 499 

1SSO EP {\BM Compatible) . 445 

iSSOSP.lBOcpe. 525 

SlarwrilerFlO-40PU,40cp3. 689 

SlarwriterAlO-aO. 499 

PrEntmaBterFlO-55PU.55cp3. 1029 

BROTHER 

HR25,25cp3 ..S 669 

HR35.36CP3 .... 639 

DYNAK 

DX15XU20CPB ByBrother .$ 379 

JUKI 

5100. L.Q. 10 cps wfpmportlonal spc.S 399 
6300. S99 

TOSHIBA 

P1351 Dot Matrix, 192 cps. letter quality 
100 cps. does graphics. 3 in 1 printer 11199 
P1340 same as above b u 110" carr.. 685 

PARIASOlUIG 

1091 wrrractor, 120cpe, i yr. war. .. S 279 

1092 .. 439 

1093 . 669 

LEGENO 

880.80cp3, FT 3 Graphics ..I 239 

1080,120cp3, FTiGraphica. 275 

DISK DRIVES 

TAniDON 

TM1002 for IBM PC.$ 119 

ALPHA OMEGA 

10 Meg HD for IBM & Comp. wfCont, Card 

13 Month Warranty.$775 

TEAC 

360K. S 109 

.. 189 


.$ 78 

G ^anklin 


.S 199 
339 
. 389 
75 


175 


PRINTER 

ACCESSORIES 

ORAIUGE MICRO 

Grappler + . .. .S 115 

Bu tfered Grappler +, 16K ex p. 64K . 159 

TOSHIBA 

Bi-Di reel tema IT ractor.$ 149 

Font Disk tor Down I oad I ng P1351 . 48 

MICROTEK 

Dumpling GX (same as Grappler + ) $ 69 

Dump 11 ng GX w/16K but far. 135 

Dumpling GX wy33K buffer ........ 147 

Additional Buffering 16K. 12 

FOURTH DIMENSION 

Par. Card 8. Cable ior Apple .... $ 47 

OKIDATA 

Plug and Play for IBM ..S 49 

Okigraph(fora2Am3A.. . 49 

Tractor for 82A & 92 . 49 

JUKI 

BhDirectlonal Tractor.$ 125 

SarlaUnlerface.. 65 

CABLES 

IBM PC to Parallel Printer.$ 18 

Seri al Cable. 18 


IBM 

IBMDOS3.0 .$ 69 

IBMTachRefforPC.. 85 

PARADISE 

Modular Graph ICS Card ..S 269 

ModuleA. 79 

Module B. 189 

64K MEMORY UPGRADE 

64Kt9ch|ps) .. S 17 

AST RESEARCH 

SixPak + W/64K.$239 

Preview. Cali 

QUADRAM 

Quad Color 1 Board. $199 

Exp. Ouadboard w/64K. 239 

Quad link 3900 R u n A ppl© Sf l on I BM 359 


VUTEK (2 y c war 

Vutek ■ CPS Boards RGB & Composite 

w/Par. iSer. Ports, 2Yr. War. 239 

Color Card {Here, comp.). 175 

Monographic Card (Here, comp.)... 275 

PERSY5T BOARD 

Bob H i-Res Diap lay Adaptor.I 399 

KEYTR0NIC8 

KBSISI . $ 185 

ORCHID 

RIosaom. S 245 

DATA PLUS 

384K Mem. Board wraK ..$ 119 

XT Shorl Card, 384 K Mem. . 185 


APPLE & FRANKLIN ACCESSORIES 


ASTAR 


RF Modulator 


ACCESSORIES 

Kensington Syslem Saver.$ 69 

Fan for App le M & 11E w/surge. 37 

APPLE 

Super Serial Card .. 135 


.* 17 


ADVANCED LOGIC SYSTEMS 

ZEngine2.2. ...$119 

MICROMAX 

View max 128K extended 80 coi. card 

forAppleJiE.....124 

80 col. card for Appie i i & I i +. 139 

MICRD-SCI 

64K.80Col.Card.S 85 


DISPLAY MONITDRS 

QUADRAM 

Amber chrome IBM compatible . .. .$ 175 

AMDEK 

V300G.$125 

V3Q0A. 135 

vaiOAtorlBMPC. 1S9 

ColorBOO. 429 

Color 710.. 545 

TAXAN 

IBM Green Micinochrome#121.$ 139 

IBM Amber Monochrome #122..... 145 

RGBIBMw^Cable#420 . 410 

RG B Su par HJ-Res .#415. 393 

RG B Super Hl-Res. #440 .. 499 

RG B/Comp. Med. Res. #210. 259 

PRINCETON GRAPHICS 

HX 12 for use with IBM PC.S 455 

Max 12 Amber for IBM .. . 179 

SR12SuperHI-Res. 595 

Scan Doubler ... . 135 

X-TRON 

AG-12, ItMO X 450 Hl-Res w/lll. awvL. $ 130 
AA-^Z 1000 X 450 H 1-Res wrtit. awvl.. 135 






PERSONAL SYSTEMS 

APPLE 

Proleesional Sys. inef: Apple HE W/120K 8. 
80 cot., till mon., duo disk w/conT kit . $1375 
Appie [lc Lightweight Portable.Call 


IBM PC Bare w/cont. 8 keyboard ,. , $1150 

IBM FC64K, 1 Drive.. . .1325 

I BM pc 64K, 2 Drives.. 1499 

I BM pc, 2 Drives wi256K. 1599 

I BM XT, 12SK, 10 Meg., 360K Dr. 3495 

IBMATBase. Calf 

IBM AT Enhanced. Call 

Cell Abfifit All “AP' Syatema 

SANYO 

MBC 550-2 w/1 320K Drive & sf twr., $ 896 
MBC 555-2 wi2 320K Drives $ 

more sol tware. 1075 

Portable. Call 

Ser i al Port f o r Sanyo. 79 

TAVA 

JAVA PCI Par & 1 Ser. Ports, 128K, 2-320K 
Drivee, Color Cards. Monitor . $1499 

COMPAQ 

256K,w/2-320K Drives. .$2150 


SOFTWARE 

LOTUS DEVELOPMENT CORP. 

Lotus 1-2-3 $296 

Symphony. . 437 

ASHTON TATE 

DBaselll . $419 

PRINTER SWITCH BOX 

EXPONENT 

Centronics Two Switch ..$ 09 

Centronics Fou r Sw I tch.. 125 

Serial Two Switch ... 79 

Serial FourSwitch . 115 


MODEMS 

ANCHOR 

MarkXil..$ 225 

VoiksmodemXtl. 105 

HAVES MICRO 

300 Baud Sina.rt Modem .., ..$ 205 

1200 Baud Smarl Modem. 435 

1200 B for IBM PC. 379 

2400 Baud Modem. 645 

Micro Modem HE. 259 

Chronograph .. 189 

DISKETTES 

PC DISKETTES 

SgUObL(Boxof 10).S 16 

Db1./Dbl.(Boxofl0). 18 

COMPUTER CONNECTION 

Sgl.yDbl.(Boxof 10).$ 14 

ObUDbl.(BoxoflO). 16 

Sgi./Dbl. w/Dls k Gonta I ner (10). 20 

Bulk50&Up —DbUDbl.... . f.35ea. 

5 yr. warranty 


GIVE US A CHANCE TO BEAT THE 
COMPETITIQN'S ADVERTISED PRICE. 

IF YOU SEE IT ADVERTISED FOR LESS, CALL 
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! 

__ WQBCCQptVlBAjMaetarOirtl.CDD 

IVlAIL DRDERl rw/ilsppeii;]i CBr^ifiad Cti«^ Of 

17131 S. Cetntrat Avenue. Unit L 

Carbon, California 9 Q 74 B to bock order, Calirn-nMi Res, edd 


NO SURCHARGE FDR CHEDn- CARDS 


ORDER LINE 
C800] 732-0304 

[CDLitisidB CaJifnrTX^ 

[S13] e35-seas 


IVIon,-FH. 7 a.iFi. to S p,ni. 
Saturday 1i B.m. to 3 p.m, 

CUSTOMER SERVICE; 
635'-5D65 
Mlon.-Fri. 9 e.m. to 3 p.m,. 


Inquiry Si 
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CALL COLLECT-FREE 
213 - 329-4828 
213 - 324-8087 

1956 W. 153 St., Gardena, CA 90247 


CONFIGURED SYSTEM SPECIALISTS 


ALL SYSTEMS INCLUDE NECESSARY CABLES AND ALL ARE TESTED BEFORE SHIPPING 

Please specify type of drives, speed of RAMs, type of monitor interface when ordering 


IBM PC 

• 2 55B Teac Vz High Drives 

• 256K, BMC 13" Amb Mon. 

• Monitor Interface 

$1895 

IBM 

EXCECUTIVE SYSTEM 

• IBM PC W/256K 

• 2 Half High Drives 

• 8087-3 Math Coprocessor 

• Monochrome Monitor 

• Mono Card w/Par Port 

• DOS 2.1 Operating System 

• Okidata 92P Dot Matrix 
Printer (160cps) 

$2399 



IBM PC 

2 Half High Epson Drives 

(with 2 Year Warranty] 

256K (ISOnS) Memory 
Color Monitor w/Interface 

Tilt Stand $1939 


IBM PC 

• 2 Full Height MPI Drives 

• Keyboard & Dr Controller 

• 256K Memory 

$1549 

IBM PRO 

EXECUTIVE SYSTEM 

• IBM PC W/256K 

• 2 360K Vz High Dr w/Cont 

• 10 Meg Internal Hard Disk 

• Monochrome Monitor 

• Mono Card w/Par Port 

• DOS 2.1 Operating System 

• Juki 6100 Letter Quality 
Printer (IScps) 

$3495 


Sav-On May Have Lower Over All Prices But No One Can Save You More 
On These Selected Items Than Coastline Computers 


INTEL 

Math Coprocessor 

8087-3 

(FOR IBM PC AND COMPATIBLES! 

$ 109.00 

Call for SOS? for IBM AT 

ASTSIXPAC + 

Comes with 384K 
Expandable 

Clock Calendar, Par/Ser Port 
Plus Software 

$ 239.00 

IBM Memory Upgrade 

For IBM & Compatibles 

9 - 4164 

64K Upgrade $19.95 
128K Upgrade $40.95 

IBM CABLE 

Computer to Par Printer 

6 Foot Long 

$ 14.50 

BMC 

13" Amber Monitor 

$ 89.00 

IBM DOS 2.1 

IBM PC & XT 
Operating System 

$ 54.99 

QUANTITY ORDERS 

Call for Bigger Discounts 

Corporate & School Accts 
Call for Information 

Dealer Programs Avail - P.0.S Expedited 

HERCULES 
GRAPHICS CARD 

Monochrome w/Par Port 
For IBM & Compatibles 

$ 319.00 

Other Product Lines 
Available from Coastline 

Amdek * Princeton Graphics * Techmar • Teac 
Hercules • Compaq • Tandon * NEC • Intel 
Okidata • Quadram • Hayes • Alpha Omega 
Anchor • Bizzcomp "Juki • Epson • Plus Morel 


Mall Orders To: 1956 W. 153 St,, Gardena, CA 9024-7. Terms: Visa, Mastercardp COD;s and Wire Transfers* No surcharge for credit cards. 
UPS, Federal and Emery shipping available. Calif, residents add SVz% sales tax* Prices subject to change without notice. Not responsible for typos. 
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Home & Business 

Ap ASai&ipm$s 91199 

Ap CONTiNEHTALHm.Acct. 

Ap KOfn^Aocoii^MAC 75 l99 

Ap Tax Advanta^ 39 l99 

Ap MQMOGflAMDoCafS& Sense 79.99 

Ap PFSflep(,BB,Gfapti.WH»e h84.I9 

m ASai Express Pro 139.99 

IBM ASHTON-WEdBased 299.99 

IBM clBasell^ 449.99 

IBM Framewofti 999.99 

IBM OOhOlMEMTAlFCM 71.99 

1BM Home Accounlani 94.99 

IBM TexAdvams^ 49J99 

IBM CROSSTALK 139.99 

IBM LOTUS1-2-3 299.99 

IBM hllCROPflOTelmerge 119.99 

IBM UONOCHAM Dollars & Sense 199 

IBM PFS RepE. File, Graph, VWte efl99J99 

ApjIBM MICRO CXOfflOOK 31 j99 

Ap^BM MICROSOFT MUtnPLAN l6iJ99 

MAC MilLTIf^JU4^LE eal 49.99 

MAC PFS Report, Fite efl»9.99 


ALSZ^Engififl 
CDPieKRam Card 
Paialel IrUarta^aw.Cahle 
DAN FWMAR Lower Casa 1 
UiwerDaseZ, HevT 
EXTENDED 80 Col.Card-Jte 
KENSINGTON System Savaf 
KOALATouchPsd 
MICnO-SCEAr2Driw 
MICROSOn Ram Card 


TJTAMAcqafeffltorlJe 259 J9 

Neptune &4K 199.99 

Saftjrrt94KRam 279.99 

ASTSix Pack Plus fl4K 279.99 

KENSJNGTONPGSarer 29.99 

KOALA Touch Pad 95.99 

PLANTRONICSColCf-j-Board 375 J9 
QJADRAMS12 + &4K mSS 

ERamSO 129.99 

Miciof^SKAfl Confix 149.99 

CuadboardlorlFNoK 219.99 

Quadcc^E 209.99 

Quadcoter Ujpgracte to li 209.99 

TEAC 'A NeighI Drive #556 159.99 


CimHHOATSi^ENCHANTEB 

DEADUNBSLSPEa 

INROEUSOHCERER 

HITCHHIKER/SEASTAIKER 

WITNESS/ZORKI 

ZOflKlk^ZCRKIIt 


ORANGE MICRO Grapplerf 
Buttered Grapplar 
THLJHDERCLOCK 


UOCKINGBOARD lie 
Wrth Speech & Sound 
QUADVUE NEW1 
Monochrome Ca/d 


Ap BE/^LEDCode-NEW^ 

Ap B^eGraphiJS 

Ap DosBoes 

Ap FatCai 

Ap GPLE 

Ap Trf le Dump 

Ap BflOOEReUNDDaisteOrew 
Ap GrapNcsLIbiaiy 

Ap Print Shop 

Ap COPYIIProgretii 

Ap EASTSlOEWIIdcaidll 

Ap FONTflJK 

Ap FINt^RPftlNTFofEpson 

Ap MERLIN 

Ap MOCKiNGBOARD 

IBM OOFVIlProgtam 

IBM FOHTRiX 

IBM NORTON UTILITIES 

IBM SIDEKICK 

Ap/IBM TURBO mSCAL 

MAC COf^ II Program 

APPLI PRE-BOOTS 

Apple iMller 

ApplaINdiarForUhTaterm 

Visicalc 

VIstcalciiiWMemofy 
Expan$ion 
Visicalc for UUralarm 

VtOEX-Appfe 

B4HANCEflll 
FUNCTION STRIP 
HAflDSWTTCH 
PSK) 

SORSWITCH 

ULTRATERM 

ViDEOTERMw/Softm. 


BANKSTREETWIteilSpell 8«44.» 

MICROPRO lAbrdstar 279.99 

VitofdslafPiOwCP-M 34^99 

SENSIBLE SPaLER 09.99 

SIERRA ScraermiiBf II 09.99 

BANK STREET Wtter 59.99 

UFETREEVoftswrttBrOtfure 199,99 

MOC)SOFT¥^w/MDUse 299.99 

MICROPflO\todeiar2»00 259.99 

VlfefdStaf2D00PliJ& 359.99 

MODEMS 


Ap BEAGLE 1.0. SiNar-WEtW JC4U 

Ap DECATHLON 23.99 

Ap SIRTECHKnighlofOlamofd 27,99 

Ap WIZPLUS 23.99 

BM GATO »» 

IBM MASTERTTPE 34.99 

m BP TECH Wizardry 44.99 

AprtBM CHAMP. UQOERLFNNER 24.99 

Ap^lBM ELECTRONIC ARTS Arehon 3199 

ApTBM Muab^fiball Const 0131.99 

A^BM One On One/Sky FrR eaSUS 

ApflBM FLIGHT SIMULATOR 37.99 


2Qmhz Amber ftonitor 
For Apple 


HATES 300 Baud 
12O0BIOfiaM 


NOVATION Aiiplecal II300 Bd. 
Expansion Module 
JCat 


MAXEL15S4SS10/100 
MEMOREXS’^SS 10/100 
MEMOREXSy^SS 10/100 
FLIP-RLE Holds SO'BV* 
MH)1A MATE Hohk 30-314 


DLM 

Ap Allan AddiljbiVMlniis Mission ea22,99 
Ap AlllgalorMlidDfagonMa ea22.99 
Ap DNisiofi/MuItvillailt^ «a22.99 

LEARHfNG COMPANY 

Ap Bumble Games/Plol «a27.»9 

Ap Gertrudes Pusle/Ser^et ee29J99 
Ap RodrysfoollTiXx^Odysaay ««34 j 99 
Ap'IBM Addition MagIcian/WHdSfnnner 23.99 
Ap'ffiM MagioSprtftiNumbef Slump. aai2Tj99 
AplBM MoplownRoUilT^aaiterHahbH Ba27.99 
PEACHTREE ALGEBRA HV f»a29.99 

V ALGEBRA V A VI fla34.99 


SPtNNAKER 

Ap Grandmas Ho(Jsa4QdiHtter 

Ap KidflOrtKeys 

Ap SunDucks. 

Ap Trains 

Api'lBH Facflmalfflf.iFradkin Fa¥6r 
ApIBM DldiSeDIddte'KlnrterCdnip 
Api'IBM PresidenEs Choice 
Ap/I8M Snooper Troops lor II 

COLLEQiBOtm-Apple 
BARONS SAT 
CBG Mastering SAT 
PEACHTREE SAT 
PEACHTREE PSAT 


PRINTERS & MONITORS 
SCALL 

EPSON Fxao 499.9S 

RX90 32959 

PRlNCaONHXl2RGB 45B.95 

Maii-12Ambaf 179J99 

TAXAN12* Ambef-IBM #122 leS.Sti 

l^'Gree^^^BM #123 159.9! 

420flG0Coior]BM 399.9! 

OKlDATA9(2w/Plug'nPlay 4 «l9! 


RDER 

B4 


Computer Discount Products 

Monthly Mail-Order Listing 
For Apple, IBM & Macintosh Users 

Retail Showrooms In California: 

San Jose • San Mateo • San Francisco 


Computer Discount Products 

860 So. Winchester Bl., San Jose, CA 95128 

(408) 985~0400 from sam pst Inquiry 32 

NO CHARGE FOR CREDIT CARDS • GUARANTEED FAIR PRICING 

Purchase Order Prices Differ - Call Rrst • Prices Subject To Change • Software Sales Rnal 
^ PLEASE ALLOW TIME FOH PERSONAL CHECKS TO CLEAR 


m Ap/IBM &ARGONIII 

34.99 

1 ^ Ap/IBM TRILLIUM ArnazonRama 

aa29.99 

LH Ap/IDM FaTvenheK 451/Shadow 

eti29J99 

fO VIBM WNOHAMBalowTIteRocrt 

nm 

1 U Swiss FaiiiiyRabiii3on> 

18J99 






































































































































■ BmfimBpopJft- 

IHayesconrninkBfionsstftt^ X 

• FCCiQTprvd iof [frflct RJ-11 conncdun^ 

• AJ i»blHt powfif supf!iyifidud«d 


icro 

roducts 

nternationat 

714/898-0840 


Shower SpecSals 


'JSS!iB! Hayw 8m»rHloa»m Cmupatlia*! Jg^iS 

Fmaly A prfct bnftkthiaigh on a HayiBS ^piaHbte. udernal 30Q>'1200 
baud nnoOefn. Tbla low pries a wlltout 
dilv« sdftw^e. txd if )K)u 
Dal lor a 2$ page catalog of otf special deals 

• in this tootM/y moflihlof Ha. ^tew items onelwpiin i%n 

sure to oacti youf inlefeat_ tAOMi00-00_M4“»UU 


IPC-XT SaECTRIC KEYBOARDS 

'Ow voftjme pvenaw 0l ttwsa exogUanl Setec*5c !i^pe»i#¥bpa^ Pie 

'teaiuss you nave bun wanting down to t price you can't resal. So many Isaturea 
you'ltovei!' ■ Single hey rssa^ — 

• Sepffste nunwric keypad ^ • • j j 

• Separate "Amw" keypad ■ .- vVi . • V 

• Dimple marked''5\F, a Jiwye £ • • ’ j ^ i : p 

te¥-10S1^Setac6rte ... . SI29-00 ^ 

KE¥ 1050-00 Stmdwd 89,00 


IBM STYLE MOTHERBOARD 

MtoiP Products announcas a DOwerful new IBM )Cr typa ntollteroosid. 4 forsuo«riQ>r^liatillty 

i spaad. Tufbo inode aJIiMt 5Q% higher thrL>i]Mt by inenatsing 
syElam ctoch to 7.0MHI under witwatBContrDl.Desigrhad lo use 
nm aCK RAM chips or 64K chips. &40lttnemofy expansion does 
rut mciulreuseol valLjable card slols. Many outstanding foaluTES 
comCrriadwHhouf new 7 WK Muthlunotlofi boudmeke pievtous- 
ty expensive options standard feaiuTes at a U)W LOW CoaL 
BOA-6063-00 Supplied wim OK.$295.00 


ADD-ON POWER SUPPLY 

Power Sigipfy with Fan and Power 
Fief Uses 140 watts, rina 
Disk t Tape Back-Up 
IBM flepiaEemflnl type tor Hard ask. 

Narw High Velocity Fan I 
New tow Priest 

PQW-t040-00 $129.00 

SUPER 12 PAH MULTI-PUNCTIOH 

Thisoneisrwillytoadtfdl Features: One Rarallel Port, One HS232-C 
Serial Port. OneGame Port, BealTJme Clock/Calendar with Bat- 
tery Back-up, Expandable to 384K of Parity-checked Memory, Sup- 
pUed OK Memory, all cables, Print Spooler 
and RAM Disk Software, 

BOA-6335-00.. $199,95 

^Additional {9) 64K Memory Chips 
KIT-SOOaoO ...... S 24.95 


Do it Yourself! 

Ihink of ihte Syatem asa "Do It Yoorseff" Systom. Start by choosing 
5 or 8 Slots. Some of the standard Features: > 64K RAM expandabta 
to 256K M DMA Chanrete • Runs MS-DOS""' artd Cf .M-fiS'"* 

(software not indudedf ■ Mutti-furiction Keyboard! Cable 
• Had Ready POwe Supply • And MORE’ 

SYS-6000-00 Only $525.90* ^ - 

- — FmaturBs! 

ORAM Disk 
OGame Port 
O640K epety 
WPrintSpooler 
WTurbo mode! 
4.77MHz to 
7.00MHz! 
■MS-DOS 
OCIock 


OEM Qty. Prices! *1295* 
Complete 

System! Jvl'w by XOR 

NEW 


Add-On H.D. A Tapi 


IBM type CeM only 

5 Slot.CAB-306S-00 $65.00* 

8 Slot.CAB-3068-00 $65.00* 

This is OUR Junior! 

use this '■Mefess "workgt 0 )l^ 

Fiiiuris; * 4-3lol IBM^^ compatible Motberhoard 
• 128K Standard Memofy * BDS&.B037 Math Coiyo- 
cossor * Optlonfll floppy Dm witfi Codtrolei^. 

SYS-S100-00 $475.90* 

FJ System w/Kayboerd. Mono Monitor, Video Display 
Card, 12flKRAM 1 Dma ' SY&a725-00 $895.99* 


*OEM 

Oty 12-f-^ 




10M*|H.Dl 

Gompletfl System! 

*1995®®* 

20 Mog Color 

CompleeB System! 

*2550®®* 

40 Mog wJTapo 

ComplBtfl Syslem! 

*3035®®* 

Software 

• XWORD 

• XBASIC 

• XBASE 

• XCALC 

• XCOM 


19 Meg 

20 Meg 
40 Meg 


11295* 

S1495* 

$1995* 


10 Migibyte hvin onj 
top, yoor choice of Hard e[ 
on Ibe bottom. Super I 
pearanoo! Requires one I 
tnyourPCforSASlinieill 
and an extension oonrx 
on Ihe floppy c^d. EvJ 
thrgeiseissi 4 }pledbyl 
85 Meg $20951 
195 Meg $30951 
140 Meg $45951 


Chock Those Standard Faaturao: 

• Fuil^ibe, ^ttnrTouch. Capacitance Keyboard, 10 Function Keys, CalculalQr-iypB numeric Keypad • 

»Ptoallel I Serial I/O • Real Ftme Ctdck • Game Port • 2-SilmlJne 5%' DSrDO 48 TPI360K Orires» 

• 8 IBM flxpension slols • RAM Disk • Print Spooler • 4 DMA ! STImerchanrkels ■ 

• 25&K RAM on-board ■ 384K expansion ■ 808815t}lt CRI • Color Video Card« 

«Up liQ m ot EPROM {lull SK suppliedl • Supports PC-POS ■ MS-DOS ■ CP/M-88 * 

* ftiwer Supply Hard-Oi^-Ready. no need to adrFon addlllanal power * 

_ * High leaolutipn 1?' Monlto/, Green Scresn, 22 MHz bandwidth» _ 


Add-On Hard Usk 

T WO ways to go. 1>8 inlernaf system is cheaper because ^ ^ 
Ml need a P.'S ! Chassis. The sme R'S 4 Chassis can b 
ed tor fl 10 Meg Tape ^k-upen your XT! 

19 ll«98byt« $5 itoebyt^ 

‘795ii.i/»995«t '2495 

lOHtoeliiftt 105i*gib|i 

'1095i*«/*1295«t '3295 

40H89il»yti UOiifibyi 

MS95im/*1795txt *4195 


Add 4 h 10 »hgTai>»\ 

ttyovIBM-XT r»edsa| 
h^ nine Back-up cale; 
youwin’ttwaWetebea' 
price! Cables, software | 
everything* 


suB-aaoo-QQ 


$495J 


Not enough room here • Call for Catalog 


fiA ¥T^i Multi Media Interactive 
i/r^VA Jl Training Systems 


INTERACTIVE 
video or Audio Tape Trainlngl 
That's Rlghtl 

Learn ai home - at your own pace - 
Lotus l’2’3™ Framework™ WordStar™ 
IBM-PC DOS™ dBase ir“ Symphony™ 
SaperCalc™ BusinessMaster^^ 

At l«8t! An inexpens/ve, convenient means of lear¬ 
ning how to use a Computer and Software. Wtth 
this System you sit comfortably In front of your 
Computer, watch a demonstration + and then, the 
Tape system [Audio or Video) actually IN¬ 
TERACTS with you! Telling you what keys to 
strike, waiting for you to do the exercises at your 
own rate. As much practice time as You want. A 
pace that you set. Some classes 10 hours In length! 
Fantastic detail and tips! Call us for more Inform a* 
tion and practical demonstrations. Nothing like It 
anywhere else! 

TTwWklwiriflarHJfloiaBtBdTiiihfniriii^ 1-Z-P. SywphlWfl ■ PMiOp 

mernConwi^. USrbOS. PC-DCG, FlightSilikAtor- Mk^oSefl, UBa6*H' A6Mdn-T4i: WorUStv 
lAcniftQSntatnrtiwalCMp, S44!ftC4c-Sw?m. hc.,Vi9e«;-'M9C<3iv.k)c .CP.'M-Sfi. &jtM 
flssarch Ire . ISM. «M-PC. BMPC XT - lrlafitttiffit«g(Afl§s$ 


POWER BACK-UP 

Pimgci yiw Pell! OsiMhtoto* li e Iwiteiy opertied Rwef Generatpr which In- 
slenMy Euppliei even, unintefrupled AC 
Rjwer IP a Micfopfowsscf lb iJie eveni of 
■ ^wer Drop or OutagE Also provides 
Surge ProtecHoh, which filters arid 
el Imlnales voltage spikfis (surgesl above 
140 WC, 

290 waits POW-20D(M)Q.$209.99 

300 walls POW-2t)5{FOO.. $399.90 



INTERNATIONAL ORDERS 

Htoru hTDduett to reaefy to serve vour needE In smral countries. Each Office has 
Sales Literature^ Ureal Pricing, inverttory told Technical Service a wil&Weio sup¬ 
port your needs. There aie no problems with U.S. Export Forms. 

HEAD OFFICE TAIPEI OFFICE 

Dtorryl R- Qrtoton William Wang 

15392 Aaeembly Lane, Unit A Suite 606, Worldwide House 
Runlington Qeeoh, OA 92649 685 Min Sheng £ Rd. 

PhorTs-^M /e98^3S40 Teipei, Taiwan, fljOuG 

Tfelex: 88?641 XQflDATA HTBH Tel: (02} 712^77 Tix 21405 
AMSTERDAM OFFICE MARACAIBO OFFICE 

Oyntlila Clark Jim Slavana 

Bu Tiding 70,4lh Roor Av. 3F Esq. Calls 81 

111?ZH5chlphol-Easl Centro Com Maelga - Lreal 15 

Amsterdam, Tlie Neltierlands Maracaibo, Wne^uala 400t-A 

Phone; (020}452650 Phone; 061^13328 

Telex: 18308 Telex: 52344 FE MIN 

AUSTRALIAN OFFICE CANADIAN OFFICE 

8 Irwin Stieef Beilflvue 

W.Australia 5056 ■ ■ PENDING - - 

Phone: 274 3701 


PROM LASER 

Thit If ligphiJaiPf^.Bymef allows resc^ 

burning. Hi-speed aigortthmes bums 2761 
in 45seconds' Abo handles 2716,273f 
27128. 27256. Fwiurei: Zero Ir^icr 
lores sockets; Ordxierd Votoige Generatol 
No Inteiference with rurmal computg 



BOAa64[H30 


$199.01 


MtSCEUAMEOUS $$$ SAVERS 

7 PAK UflKthinctbn floppy, HKX 2 Serial, 1 Parallel, Game, RAM Disk 

aoA^aso-00. ..$189-91 

MK Mamory CMpi (8} NEC for IBM KiTBOOtHIQ. .... S 24.91 

A(kH>D Memenr, {up to 5121^ auppi led BK BDAnS85CNXi.$140 -9| 

Flopm Oofluoilfr, Controls up lo lour drives, 5’A' 4896 TR 

...$ §5.D| 

UonKlmnt OnphtotCirtl (Rertules type) (1-2-3 compatlbla| 720h x 348v 

BOA415M0. .$175.0 

Cotor GfipMci Card. 320 k 200 Res. Color, 640 x 21X1 Monochroroe 

BOABZOfrtX}..... .$145.0| 

CkKk CflifNlBr Board. Rkril lei fbrt, flto In '^rt slof' w/battery Back-up 

BOA-6709OI) ....$ 7B-< 

Hard DM Cantmllv, slaiKbrd ST508 Intorface for DOS 1.1 A 2.0 

BOA-805WX) .....$245-Of 

300 f 1200 Baud Uomm w^ m ill Communications iitiwarie 

BOA^72500. .$239-0| 

HfiADdnnia HttiHor, IBMHz bandwidth, composite Inpui ornL 

MON-iMXHIOGrMii...$ 99.51 

MON401CWXf Amber.$104.54 


^ Micro Products • 15392 Assembly Lane * Huntington Beach, CA 92649 • 714/898^0840 














































ESTADLISHID 1977 


data 

systems 


Z-1 50 PC THE MOST COMPATIBLE PC 
W/MSDOS 2,t MS-WORD. MS-MUITIPLAN 
320K RAM DUAL DS DO DRIVES $1,995 

Z-150 PC W/106IVtb H.D. $2,450 
Z-160 PC PORTABLE w/€OLD s 

SCREEN. S20K RAM. DUAL SVa’' DSOD DRV . 
10Mb HARO DISK fit ALL SOFTWARE ^3,029 


SMC 200 DUAL DRV. SMD l/F CTTIL BD. 

_DGCjoocTmjjovBw;jia^^^ 

5^4" HARD DISK 
SUBSYSTEMS 
W/CONTROLLER. AU CABLES, 

CABINET. P/S.. FAN AND 
SOFTWARE DRIVERS 

27M b 


•soo 

>325 


I^IME 

ounmum 

MICROPnUS 

M^^or 

Mqp^or 

Mqp;for 

I^QCNA/IE 


SOmSEC $1,525 $1,296 
42M b 

4SmSEC $1,995 $1,796 
62M b 

30mSEC $2,350 $2,096 
aSM b 

aOmSEC $2,995 $2,725 
105M b 

aOmSEC $3,695 $3,695 
140M b 

aOmSEC $4,395 $4,495 
OOUBLE^SHOCK MOUNT 
12M b IN SIDER $895 
HT. 12M b IN SIDER $639 


C^mpuPro 

WE STOCK, SUPPORT. AND AGGRESSIVELY 
SELL ALL COMPUPRO PRODUCTS- CALL OUR 
EXPERT SALES DEPT. FOR EXCEPTIONAL VALUES 
AMONG THESE ARE: 

SY STE M 816 / S- H40 $6,799 

SYSTEM S16/10-H40 $5,598 

CPU280 CSC W/S02B7 CO-PROCESSOR $1,449 
CPU32016 WITH MMU $699 

HUDSON BOB7 PIGGY BACK FOR 6085/88 $435 
RAM22 A8,T 256K STATIC RAM $1,075 

RAM23 A&T 12eK STATIC RAM $509 

MDRIVE/H-512K $625 

MDRIVE/H-2Mb $1,875 

FUJITSU 2302B 23,2Mb 6" ADD-ON H D. $1,995 
DISK 2 8" H O, CTRL, SET FOR ABOVE $495 


MORROW 


PIVOT PORT. W/DUAL ev*" ORVS„ BATT,. 

640K. MODEM. MSOOS. NEWWORD CALL 
MD3 W/TERMINAL & BROTHER HR15XL $1,696 

MD3-MDCP8S w/ terminal msdos, 
CP/M86, SuPERCaLC2 PLUS256K $1,679 

MDS W/TERMINAL Si EPSON FXBCFT^ $2,259 

MD11 W/TER Ml NAL Si EPSON FX1OCH $2,599 

MD11-MDCP88 w/ terminal msdos, 

CP/M86, SuPERGaLCZ PLUS 268K $2,449 


4f-Vectrix 

coHniru COUW 


TODAY'S 872X480 HI-RES GRAPHICS SOLUTION 
FOR YOUR MICRO COMPUTER W/9 BfT PLANES, 
612 COLORS/PIXEL FROM PALETTE OF 
18,600.000 COLORS, 3B4K GRAPHICS RAM. 

ST A NO - ALQ N E RS232 VX 3B4 A $ 3,395 

VX/PC 2 HOARD S ET WITH 4096 
COLOR PALETTE $2,196 

VXMA 13'^ HI-RES COLOR MONITOR $1,395 
IBM-PC INTERFACE CABLE $150 

VX/PC PAINT PROGRAM $400 

h^StANDARO PAINT PROGRAM $725 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 
SCOTTSDALE, AZ 85S60 


PfdMnliiiilZtKIfnim... 

ISL f!?Trn?TiPTRTl? 


PRO MODEM 1200 hayes COMPAT. 

WITH B UILT-IN POWER S UPPLV $ 31 5 

1200A APPLE CARD MODEM $297 

1200B IBM-PC CARD MODEM W/ MITE $265 
1 200 M MAC MODEM W/CABLE & MrTE$365 
COPROCESSOR $79 

ALPHANUMERIC DISPLAY $79 

U.S. ROBOTICS, INC. 

PASSWORD 1 ZOO AUTO ANS./DIAL $295 

S-1fM) BD. 300/1200 MODEM "NEW" *296 

IBM PERSONAL MODEM Wf TELPAC *269 

IBM PERSONAL MULTIFUNC. MODEM «4X *465 

TELPAC FOR MSDOS *59 


SALES 800-528-3138 

CUST. SERVICE/TECH. 602-991-7870 
TELEX 9103806778 SONEHUND 


Amcodyne 

THIS IS THE FINEST HARD DISK 
SYSTEM YOU CAN BUYI 
IT'S SPEED (35m5EC AVG. ACCESS) and 
EFFICIENCY (BACK-UP 20Mb IN 10 MIN,) 
ARE SUPERB FOR MULTI-USER AND/OR 
NETWORKING CONFIGURATIONS. 

ARAPAHOE 7110 SUBSYSTEM w/ 

CONTROLLER, CAB., P/S, FAN, CABLES. 
SFTWARE drivers.S" 25Mb FIXED 
AND 25Mb REMOVABLE 

TURBODOS, COMPUPRO CONCURRENT DOS 
& CP/Mfl16, AND MSOOS FOR 
IBM-PC, ETC. SUPPORTED $4,796 


:software: 


8 ' SS SD OR AS SPECIFIED 
SOFTWARE IS NOT RETURNABLE 

BDS COMPIUER-S BIT >99 

COMPLTTER INNOVATIONS Ca« >299 

COMPUVIEW VEDIT- BB ^ $16B MS-DO 9= $129 

Dataplex m ultluser data base call 

NEW WORD WORD PROCESSOR WITH 
30 DAY MONEY BACK G UARANTEE $169 

LATTICE C (CP/Mfl6 & MS/PC-DOS1 $316 

LOTUS 1-2-3 $2S9 

CLOSE-OUT 60% OFF 
EXISTING INVENTORY 

STARS get s accounting PARTNER 
CP/M80 B” $239 

dBASE II 8" CP/M BDSlBB $295 


H DIGITAL RESEARCH 


CALL FOR SUPER LOW PRICES 
ON LATEST VERSIONS 

LANGUAGE COMPILER-BS $229 


;termiimals: 


LIBERTY TERMINALS 

WVSE-60 14'M 32 COLUMN 


CALL 

$519 


IMONITORS: 


I TATUNG 


AMDEK 710 H l-RES RGB COLOR $695 

PRINCETON GRAPHICS HX-12 4469 

CM-1322 13" RGB-TTL 
640X400 $395 $39B 

TAXAN ROB VISION 420 $489 

ZENITH ZVM 12ZA AMBER NON-GLARE $69 

ZENITH ZVM 123A GREEN NON-QLARE $69 

ZENITH 2/M-136 13" RGB 840 X 460 LONG 
PERSIST. PHOSPHORS FOR INTERLACE $649 


printers: 


$366 

$«aB 

$849 


BROTHER DAISYWHEEL 

HR-15XL SER. OR PAR. 17 CPS 
HR-2B SER. OR PAR. 23 CPS 
HR 38 SER, OR PAR, 36 CPS 

BROTHER DOT MATRIX 

2024L 24 PIN HEAD. GRAPHICS $93B 

BROTHER M1009 60 CPS SLBS. $196 

EPSON ALL MODELS & ACCESSORIES CALL 
OKID ATA ALL MODELS Si ACCESSORIES CALL 
TALLY MT160L 180 cps S OH p $519 

DRIVES ^ 


WE SERVICE FLOPPY DRIVES 

5V4''0R 8 ' $45 + PARTS + SHIPPING 


MITSUBISHI ELECTRONICS 

A 4851 Vk HT 5Vi" 46TPI 
4853 VzHT BV*" 96TPI 
M2B94 STD 0" DSDD 
M2B96 ■/} HI B'^ DSDD 
SANYO 5% ' VjHT FLPV $109 

TEAC FD55-B WHILE THEY LAST $99,95 


$125 

$139 

$369 

$3B9 


(JD (ucirigtelf' 


r PC-36 60Mb TAPE BACK-UP 
FOR IBM-PC 

PC- INTERNAL S UBSYSTEM $1,525 

PC-EXTERNAL SUBSYSTEM $1,595 


PC W/26eK, FLPY & 

10Mb M.D, $2,330 

84K RAM 4164-150 NS 

9 CHIPS/SET $18,95 

a56K RAMS @ 150nS $11.95 

BOS7-3 MATH CO-PROCES, *165 

MUSCLE^ 150XT iBM -pc iso watt 

REPLACEMENT P/S W/ ALL CABLES $ 1 25 


m 

SUPER RES 400 UP TO 64K DISPLAY 
B UFFER D UAL PORTED, 640 X 400, 
ZBKHz, UP TO 18 COLORS 
GRAPHIX PL US II RGB/ MONO 
COMP. OR TTL 

RIO PLUS II a84K 26. P, G PORTS 
SUPER I/O II W/AU CABLES 
S, P & G PORTS 

QUARTER BYTE 2S6K FOR SHORT SLOT 
S UPER RIO 258K W/ S, P, G PORTS 
BIG BYTE 364K MEMORY BOARD 
GRANDE BYTE Z.BMb FOR IBM-AT 
RIO GRANDE 1.5Mb. 26. P, G PORTS 


TEQ!I44R^ 


$409 

$289 

$369 

$149 

$229 

$349 

$289 

$1,419 

$1,086 


$139 

$459 


DYNAMIC MEMORY 64K 
GRAPHICS MASTER - HIGH RES. COLOR 
LAB MASTER W/ TM40PGL 
AND LA6PAC SOFTWARE 


PC-SLA VE/16-256K bmhz 
2 SERIAL PORTS — TURN YOUR 
PC INTO A HIGH SPEED MULTI-USER 
machine W/ TODAY'S TECHNOLOGY 
SUPER SIX 128 8 MHz 
SUPER SLAVE 128-8MHZ 
SUPER 1S6/2B8K MSTR/SLAVE-4 USERS 
CP/M 3,0 

TURBODOS VER. 1,4 8 BIT MULTI-USER 

CPZ 48006 BMIb MASTER $739 

Z5BK MB MEMORY BOARD $709 

CPZ-166 256K $1,276 

CPS-16 268K BMNz 8086 SLV $9B9 

CP$-B4D 64K RAM SLAVE 4MHz $389 

CPS-BBA 12BK RAM SLAVE 6MHi $B2S 

MUTD-E ZSO MULT1-TURBOOOS $556 

TURBODOS CONFIG, "I" 260 OR 60186 MASTER. 

Z60 OR 8086 SLAVES & PC NETWORK $939^4 


$750 

$695 

$BZE 

$1,295 

$300 

$450 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hra. 8:30AM - S:00PM M-F 


Aii m^iThondisa now Weiccepl MC, Vila, Wiras, COD ($5 min fe«; wHli 
Caabiars Chack/MO. P 0 $ from quatifiadtirmi APO accfl[)1#d Shipping; 
miniinLim $4 first 3 Lbs Tax AZ Res Only add 6% sales rax All ratyms 
subject to 20% re Slocking fwa Advertiaad pncaa for Moil Order Only Retail 
prices slightly higher Prices subject to chsr^ 

Inquiry 338 for Dealer*?. 

Inquiry 339 for End User?i. 


































IBM PC FLOPPY DISK SYSTEM 

Basic sysTem induiles 2S6IC, two floppy drives 360K emfi, 
drive controller ond keyboofi! 


IBM PC 10MB SYSTEM 

Bask system includes 256K, one floppy drive, keyboard, 
10MB Hard Disk wftli controller (bools from bord disk} 


We hove not given System prices due to continuous 
changes in the PC market and our policy of having the 
best prices and ovailobility. Simply COMPARE aur 
peripherol prices orrd for ever^ greater savings CALL 
FOR LATEST SYSTEM PRICES ... 



IBM PC BOMB SYSTEM 

Bosk system includes 25 6K, one floppy drive, keyboard, 
2QMB Hard Disk with controller (bools from hard disk) 


IBM PC BOMB SYSTEM 

Bosic system indades 2S6K, one floppy drive, keyboord, 
3DM8 Herd Disk with controller (boots from hard disk) 


Gioost from the wldoft siloction of enhancement 
products for your IBM PC system at the best prices. 
Storl with the Basic system and configure it occording 
to your needs. All Hard Disk systems ore available with 
2 floppy drives. All IBM Systems come only with 
COMPUAAiri 90 day warranty. 


★ PRICE WAR ^ «uusLAST 


OKIDATA 92P/93P/S4P 

. .$349/$SS9/$669 

NEW OKIMATE 20 Color w/Plug K Print CALL 

NEW 1SZP Persanol Printer 

CALI 

TOSHIBA I340P 

$669 

TOSHIBA 1351P 

$1199 

JUKI 6100/6300 

S379/S699 


PRINTERS 


EPSON RX-SO.$229 FX-SD + $389 

IU-SOFT+ $279 FX-IOO+ . .$S69 

LQ-1SOO Poralld .$ 1099 Serial.$1199 

IQ- 1500 Tiwtar/Cutsheet Feeder.$S0/$399 

NEW JX-80 COLOR .CALL 


BROTHER HR-1 S XL (20 Cl’S}.$329 

HR-25 (23 CPS) - $5« HR-35 (36 CPS) ... $749 

Trader/Sheet Feeder for HR 25/35 .$119/$199 

M-Hro9 $199 20241 LQ/Gtaphio $999 
2024L Cutsheel Feeders - Narrow . .$199 Wide .$249 


C. ITOH 8510-BPI . $309 8510-5EP . $379 

8SI0-5CEP.$439 1 5S0-EP.$429 

I550-P.$449 l5Sa-5EP .$529 

F-10(40CPS) . $859 F-10(55CPS). $1049 


QUME LERERPRO 20P$429 SPRINT 1140 $1299 

SPRINT 1155+ .$1499 1190+ CALL 

INTERFACE MODULES Centronia/5erial/IBM Par $80 


HARD DISKS/BACKUP 


HARD DISKS/BACKUP for IBM PC 

10 MB HD.$599 20 MB HD.$899 

10 MB Tape Bockup . $599 Larger HD ft BuckwpsCALL 


WITH YOUR BIST OUOTES 


MODEMS 


TALL GRASS NEW PC/T FORIMAT 
25 MB w/60 Mi . $2799 35 MB w/60 Ml .. $3599 
5OMBw/60M8 . $4399 80 MB w/60 M8 . $5999 
Contreller.$140 Caitridge{60 MB)$35 


QUBIE 10/20 MBInlernai et External 


CALL 


KAMERMAN Mosleiflight w/10, 20 or 30 MS HD 
and ID, 20 or 60 MB stininnet ttrpe bodrup w/rantFoller mnls, 
5 plug power conlnil, luige pratection and link. 

Col! Ini BBT pme for your RIGHT lenibtnatian. 


MAYNARD 10MB/W5-1$B49 IOMB/W5-2$969 
30MB/WS-1A $1999 30M8/WS-2A . $2099 
MaynSlreom - Camplete corlridge backup system CALL 


AMPEX PC Megostore 20MB w/25MB stmrCALL 


SYSGEN 10M8 tape backup $799 

QIC Fite - 45MB tope backup ■ Int/Ext — SM 95/51295 
10 MB/20 MB Hold Disc w/stieomei tape bockup CALI 


NEC P-2.$649 P-3. 

2050.$669 3550.$1299 BS50 


$899 

$1699 


DIABLO 630 ECS/IBM.. $ 1799 630 API $1599 
Advantage D-25.$549 620 API.$729 


DATAPRODUCTS 

SPG B05I (Some ns IBM Celoi Pirnler). $1399 

SPG 8071 (Same ns 8051 at twice tbe sueed) .$1799 


GENIE Fixed/Removnble Systems.Entire line 


FLOPPY DISKS 


TEAC Hall HI f D 55B • DSDD .$109 


CDCFullHt/HallHt-DSDO 


$139 


Full Ht-DSDD 


$159 


TANDON 100-2 Full Hl/HoH IH-D5DD $119/$99 


★ SUPER SPECIALS* 


MONITORS MISC. ADD ONS 


PGS MAX-12 Arabei MDiwdininie (800x350) .. CALL 
HX-12 (690x240) .. $429 SR-12 (690x4110) $599 

COLOR CARD lei SR 12 (single slot).CAli 


TAXAN COMPOSIT115 Gm/116 Amber.$139 

MON0121 Green/122 Amber (1000x360).$159 

411 (510x260).$349 425 (640x262).$449 

440 (720x400)... $549 W/Persyst BoB Brd $969 


AMDEK300G/3(nA/31DA (M) $I39/$I49/CAU 

COLOR 600 (640x240).. $429 710 (720x480) CALL 


SAMSUNG Mono-Grn/Amber 


$129 


ASTSIXPAKW/64K 5245 Exp. to 384K $375 


HAYES 1 2008 w/sFt $369 1200 Ext . $419 


HARD DISK ID MB/20 MB.$599/5899 


OKIDATA f2P . $349 93P $559 S4P $669 


TOSHIBA 1340P 


$669 135IP 


$1199 


ORCHID PCturbo 186 w/64aK 


$1099 


BROTHER Hfl-15 XL (20 CPS).$329 

HR-25 (23 CPS) .. $549 HR-35 (36 CPS) . $749 


HERCULES MonoGrnphics . .$299 Color ..$159 


8087-3 Moth Chip for IBM PC (Intel).$129 


IBM's orininol PC KeyboorJ . 


COMPANY POUCTt Min itifH $ 100 . nim I [niMIry ul]|td M 
dDim- Wr itiip OPS. ^ipajadhfiiifag dagH vny. COO nquiiei dbIi, mnw 
onfs, onliieenlilMdHdc.l'ennallCiimiiaiydiHtaldaiOvedalvdoar. w 
mluiiilt. teiS iHlDdaiig In on nl [riurre, Gniiwniai mil Bsint far hdnn. lidi 
hi nrum nrlnuulian #far nuntnrunii. No a|Kn m}. PO'f e ini|pi onfcn. for 
nRBe oM lint hr onlunler nueba. 


QUADRAM AMBERCHROME (720x350).. CALL 
QUADCHROMEII (640x240) Colei Graphics S Text $429 


EMULATION BOARDS 


ORCHID’S PCturiiD 186 (128K to 640K) Best Prices 

IRMA/IRMALine/IRMAPtint.$8S9/$929/$929 

IRMALette. $299 IRMALine/IRMALetle Package $999 
CXI 3278/79 PLUS PC Connection .. tmx erMndem veision 
CXI3270PCCanneclian.CAU 


COMPU 


3541 OLD CONEJO ROAD. SUITE 102, THOUSAND OAKS, CA 91320 


-5129 



AMERICAN 

EXPRESS 


NOSUNOUneECINCDD.VISA «IK 


MICROCOM EltA-2 Ini, w/seltwuie .$359 

HAYES 1200 B Internal w/soflwore.$369 

1200 Standalone w/e software.$419 

NEW 2400 Baud.CALL 

POPCOMC-lOO/X-100.Spend Law Pi^ 

PROMETHEUS PROMODEM 1200 Lit.$319 

PROMODEM I200B Internnl w/soflwore.$275 

NOVATION Aoess 123 lot. w/Oosstalk... $399 
NEW Sfflort Cot Phrs w/MITE seflwuie - Int. ec Ext. $349 

VENTEL HoH Curd 1200 kii short dot.$419 

QUBIE Standalone $309 InternBl_$279 

WMOM^jteljijiiodf^^ 

EVEBEX Gropbks Edge. .. Best Price Ever 

AST Monograph Plus w/dedc, PP S Serial.$399 

PERSTSTBoB Booed.Sw" 

MYLEX Mono/Coior Graphics R pcinlei pact .. .$449 
PARADISE Modular Bed $269 Modules CALL 

INTELLIOEHT 6-450 Monn/Cnloi/iiiinter .. $249 

TECMAR Grophkt Motiw w/PC Pointixush_$449 

HERCULES MonoGiophics . $299 Color... $159 


MULTI FUNCTION CARDS 


AST aXPAK W/64K . $245 Exp, to 384K .... $375 
QUADBOARDO-K $219 Exp.te3B4K $369 
ORCHID Blossom O-K $195 Exp, te 3l4lt... $345 

BT A PLUS (like sixpnk) w/44K $219 Exp, to 3B4K. $349 

IDS B-5I2w/64K $219 Lxn teSm.$399 

lUhJKHaGflBiH 

80BT-3 Moth Chip far IIW PC (Intel.).$129 

Roppy Drive Cnolnller fei IBM PC.$119 

CABLE Parallel $20 Seriol.$25 

KeyboUid Ext, 6 ft.$10 Smart Coble.(AU 

DISKETTES DSDD TOP IIAHD Box of 10.$25 

QUBIEKeyhoonfSISO . $119 5151 .. $149 
KEYTROHIC Deluxe Keyboard KB 5151 . $159 
TOOL KIT 8 piece set in 0 nxivenient pock . ... $29 

TILT/SWIVEL Monitor Bose.$30 

PC Keyboard Storage Drawer.$89 

KENSIHOTON Moster Piece (5 Outlets).... 51^ 

COMPUTER ACCESSORIES P2 (5) $109 

POWER DIRECTOR P22 (4) $79 PI 2 (6) $149 

STANDBY PWR SUPPLY w/surge pratedien 
ZQOWfltis $279 300 Worn .5379 800 Worn CALL 

KOALA Touch Tablet w/sotlwure.$89 



458 BYTE • APRIL 1985 



































































































































































$av-On Computers 800 - 345-7100 

ORDERS INSIDE CALIF - 213-675-2115 CUSTOMER SERVICE & TECHNICAL HELP - 213-675-2382 


PRINTERS 

STAR MICRONICS 

GEMIN! 10X (120cps).$249 

GEMINI 1SX (120CPS, 15" Car) , , ,389 

OKIDATA 

82A (120cps, 10", par^ser.) .$309 

92A (160cps, parallel) . ,349 

93A (160cps, parallel).599 

84P (200cps, parallel).789 

OKI PLUG & PLAYS AVAILABLE Call 

EPSON 

RX80 
RX80FT 
FX80 

TRACTORS 


Sav-On Svtems - Your Svstems House 


APPLE PRO SYSTEM 

CPU W/64K and Drive Controller 
2 Drives, 80 Col C8rd ^extended), 
Apple Green Monitor & Stand 


Call Prices 
Much Lower 
Than Your 
Authorised Dealers 


OTHER EPSON PRODUCTS AVAIL. 

JUKI 

6100 (I8cps Sl lei. quality) .... $409 
6300 {40cps, 16", comes with 
3K Buffer, Upgrade lo 15K) ... .789 

BROTHER Call 

DYNAX. Call 

NEC . . Call 

MONITORS 

PRINCETON GRAPHICS 

HX12 (12" Color RGSHTL. High 
Res, 690x240 lines, 15Mhz) . . . $449 
SRI 2 (12" Color RGB/TTL, High 
Res, 690x480 Lines, 2&Mhz . . 599 
MAXI 2 {12" Monochrome TTL, 

960ctr Lines, 18Mhz.179 

SCAN DOUBLER .199 

AMDEK 

300 (13" Color Composite, 

300x260 Lines, 4MHz ...... .$259 

300A 12" Composite Amber, High 

Res).130 

31OA (12" Monochrome^ TTL) ... .179 
COLOR 11+ (13" RGBnTL, 560x240 

Lines, 18MHz).399 

500 (13" Color RGB/Composite/TTL, 
320x240 Comp., 560x240 RGB, 

12MHz).419 

600 (RGB/TTL, 640x240 Linos, 

16MHz, 16 Colors) .419 

710 (13" RGBnTL, 720x460 Lines, 

ISMHz, 16 Colors) .549 

ZENITH 

ZVM122 12" Amber.$99 

ZVM123 12" Green.99 

LEADING EDGE 

GORILLA 12" Green. 

GORILLA 12" Amber. 

TAXAN 

121 (12" Green) 

122 (12" Amber) 

NEC 

JB1201 (12" Green Composite, 

800ctr Lines. 20MHz). 

JB1205 (12" Amber Composite 


OTHER MONITORS IN STOCK. 


$98 

TG 


.90 

Call For 

JOY STICK 

$108 

SELECT PORT 

Lowest 

PADDLES 

Prices 

109 

MICROMAX 

VIEWMAX 80. 

.$130 

$129 

VIEWMAX 30e. 

..130 

KENSINGTON 


129 

SYSTEM SAVER. 

.$69 

Call 

MORE AVAILABLE. 

...Catl 


IBM PC SYSTEM 

w/2 Drives. 256K Memory 
Monitor (Grn/Amb), Mon. Interfa 


$1349.00 


Sav-On APPLE COLOR 

Apple 64K Computer, Ext 80 C6I 
Card. Amdek Color Mon.. Dual Dr 

$1529.00 


COMPAQ 

2 Drives with 256K. PortabJe 

$2095.00 

COMPAQ PLUS 

Dr 8: 10M internai $3395 


DISKETTES 

DYSAN 

5 V4" DS/DD (Box of 10).$28 

MODEMS 

HAYES 

300.$199 

1200 External, PC Compatibie.469 

12000 Internal, PC Compatible . .399 
MICRO MODEM Me .239 

NOVATION 

ACCESS 123. Call 

J-CAT.... Call 

APPLE CAT.Call 

ANCHOR 

MARK VII (300 Baud).$99 

MARK XII (1200 Baud)..239 

MARK VI. 69 

CALL FOR PRICING ON 
OTHER MODEMS 

APPLE ADD-ONS 


$1699.00 


IBM XT SYSTEM 

256K Mem. w/2 V? H«gh 360K Dr. 
10 M Hard Disk, Amdek 31 OA Mon 
Monilor interface w/Par Pori 


$3850.00 


IBM PC COLOR SYS 

256H;, 2 3S0K Dr, Hercules Clr Crd 

Princeton HX12, Ali Cabies 


$2075.00 


PRINTER INTERFACE 
and PERIPHERALS 

PRINTER CABLES 

ALL MAKES (6 foot iong) ...$18 

FOURTH DEMINSION 

PAR CARD & CABLE for Apple. . . $48 

ORANGE MICRO 

GRAPPLER + .$119 

GRAPPLER + W/16K.169 

OKIDATA 

SERIAL INTERFACE. $89 

MICRO TEK 

DUMPLING GX.Call 

BAM 16. Call 


DRIVE CONTROLLER CARDS 

IBM Original (Controis 4 drives). . $139 
MAYNARD (Any Configuration) . Call 
IBM Copy (120 Day Warranty) . ... 119 
PC COMPATIBLE DRIVES 

CDC (IBM Compatible).$159 

TANDON Full Height 320K.159 

MPI A2 (IBM Compatible)...... 119 

TALLGRASS HARO DISKS 
20, 35 or 70Mbyte w/Back^up ... Call 
MAYNARD, ALPHA OMEGA, GENIE 
CALL FOR PRICING 

LDC. 

LOTUS 123 & SYMPHONY Call 

AST 

SIX PAC PLUS (1 Ser /1 Par Port, 

Clock w/0 memory).$239 

SIX PAC PLUS (1 Ser/1 Par Port, 

Ctock & 64K exp to 304K).249 

SIX PAC PLUS ( 1 Ser /1 Par Port, 

Ciock & 3&4K Memory).409 

I/O PLUS (1 Ser & 1 Clock) ..... 129 
I/O PLUS (1 Ser/ 1 Par & Clock) .165 
MEGA PLUS (64K) . .. . 269 

MEGA PAC(128K).269 

MEGA PAC (256K). 349 

OTHER AST BOARDS AVAILABLE 
CALL FOR PRICES 
QUADRAM 

COLOR 1 , . . ..$199 

COLOR 2 & QUADBOARDS Call 

HERCULES 

MONOCHROME (Hi Res Graph) $329 
COLOR CARD.199 

TECHMAR 

GRAPHICS MASTER (Runs Mono & 
Color, High Res in Both Modes $459 

STB 

GRAPHICS (PLUS) II Supports Both 
Color and Mono Display.$339 

PC PEACOCK 

COLOR BOARD with Par. Port . $209 

PLANTRONICS 

COLOR PLUS.339 

KEYTRONICS 

5151 Keyboard w/Sep Num. Pad Call 
5150 Keyboard ..Call 


IBM PC SYSTEMS 

iSM PC w/0 Drives, 64K and Drive Controller . ..$1299 

ISM PC 64K, 1 360K Drive, Controiler (Handles 4 Drives) .. .. 1429 

IBM PC 256K, 2 360K Drives and Controller.. 1459 

Ail IBM's include keyboards, all necessary cables, manuals and 90 warranty 

iBM PC XT 128K, 1 360K Dr and 1 Internal 10M Hard Disk .3395 

tBM AT (Base Model) 256K, 1.2M Floppy, Clk Cal, 8 Exp Slots + more . .3849 
IBM AT (Enhanced) 512K, 1,2M Floppy, 20M Hard Drive, Ser/Par Ports. 5495 

IBM PC JR (All IBM Product Drive, Monitor, RAM)... Call for Price 

IBM 

PC. XT Operating Sys 2.1 .$59 

AT Operating Sys 3.0.69 

MONOCHROME MONITOR.239 

COLOR MONITOR . . ..5B9 

COLOR CARD, HX12 (IBM Comp) 189 
MONO CARD w/Par Print Port.... 229 
PC Par or Ser Print Port.73 ea 


64K Mem Upgrade $24.95 
128K Mem Upgrade $50.00 

All RAM Chips have 90 Day Guar. 

Ail are 200nS or Better Speed 
Dealers Call—We sell to Major Dislr 


INTEL 8087-3 5MHz 

Math Coprocessor for PC and Compatibles 

Ipcs. $139 ea. 5pcs SI25 ea lOpcs. $120 ea. 
(Also available, for AT, 80e7-3MHz and 8087) 


RAM CHIPS 64K $25.95 

All RAM Chips are compatibie lOOOpcs Si,99 
with iBM XT/compatibie machines. SOOOpcs SI.85 
Japanese and American Brands lOOOOpcs Si.80 


DISK DRIVES 

TEAC 55B 360K Va High DS/DD Drives tor IBM 
Ipcs. S119 ea 10pcs $113 ea ISpcs $109 ea 
TANDON 100-2 360K Full Height DS/DD Drives 
Ipcs. SI45 ea 5pCE. $140 ea lOpcs. $132 ea 


FINANCING AVAILABLE^—with approved credit 
DEALERS: Open Accounts aval table, call for applications 
TERMS: We accept VISA. MASTERCARD, COD's, and Wire 
Transfers. UPS, F^eral Express and Emery shipping available. 
California residents please add 614% sales lax lo order. Prices 
are subjaci to change without notice. Not resposible lor 
typographical errors. 


$av-On Computers, inc. 

18595 Crenshaw Blvd., Hawthorne, CA 90850 

OPENi7:3Dam till 8:0Dpm Monday-Friday and 9:00am till 9:00pm Saturday 


Irirt i ilrvj 'i ^ 




































































Inquiry 265 




ISOBAR...cleaiis up 
your line power! The 
most complete computer 
protection available! 

More features lo prevent errors^ false print¬ 
out, disc skips! C^ty Isobar has 3-way spike 
protection, noise suppression for RFi plus 
isolated filter banks! Prevents components 
in your system from interfering with each 
other and erratic line power from damag¬ 
ing the system! 

Models $5S to $98. Free brochure. 
CALL TOLL FREE 1-800462-5021 or wrtte: 
INIMJS-TOOL,DepLBT 

32S W. Huron. Chicago. IL 60610 


Inquiry 142 


Inquiry 197 



^Heolh 
Ikers 


Double Your 
5^'' disk storage 
capacity without adding a drive. 


Gel twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 614" drives, for example, 
expands memory capacity from 256 
bytes to 612 bytes per sector. 

And it handles single and double- 
sided. single and double-density. S'' and 
6^^" drives — simultaneously. 

•I 

C.O.R. ftyitamt Inc, 

CoDtrolkd DKia Reomhai Syiienu Inc, 

72LO Cliimuxit Meu Btvd., Stn Dteao. €A 9ZL11 
(*191 S*P-1272 


IBM PC/VT100 

EM100 

for IBM PC, XT, AT 
APRICOT and VICTOR 9000 

VT102 emulation, English 
setup menu, 110-9600 BAUD. 
ASCII file transfer, Modem 7 
binary transfer. 132 columns, 
soft keys, and morel Optional 
Tektronix 4010 emulation. 

Multicopy discounts 



Diversified Computer 
Systems, Inc. 


100 Arapahoe, Boulder, CO 80302 
(303J 447-9251 


D&ater friquirm invited. 


tfMiBWIll. VTt[ 
WCTOfl SOOO-Vidur 


•DEMSWW Ei^pnma. »i)U PC. HT.JBH Cofp . 

COMFAa-CC>MPJu:>'CtvTwiUlBn. h 


inquiry 62 


Inquiry 125 


data sec 


boot 

FiXTends 
boot hassles, 
stops data 
thieves— 


DATAMAC, DAVONG, 
GREAT LAKES, IOMEGA, 
XEBEC, ZOBEX, others. 


No-Siof Insraifation for 
IBM PC, COMPAQ COLUMBIA 


S7Q - S95 + tax/shpg 



GOLDEN BOW 
SYSTEMS 
80x3039 
San Diego 
CA 92103 
619/298-9349 


Inquiry 171 


DISK DRIVES 

Half Height 
IBM Compatible 

ONE YEAR 
WARRANTY 

40 tr. DS/DO.$115.00 

80 tr. OS/DD.$139.00 

1.2 mag. floppy _CALL 

Enclosures and mounting kits 
Special bracketed pair pricing 


^ ALUED MICRO DEVICES 

2m Boardwalk, Ann Arbor. MJ 48104 
(313) 996-1282:7X2907707 AMEL 
*Maitufactur«l by 5AMYO 


Inquiry 19 


IBM COMPATIBLE 


$ 650 .®® 


DYNA PC 64K BASIC UNIT 

* fdK syeterri board 

* lliOW switching power JHiuply 

* USA made HiM Kejtxiard 
Case with flipup lop emer 


DYNA PC 256K COMPLETE SYSTEM 

* 256K system board 

* i^boml/lSOW power ramply/case 
a^HLaeOKdi^ontraller 

* AST i^PAK compatible beard m p nn, 
- Hen!u3ea comi^ble boan] ^ 1495. 

or Oobr grapnie board 
Monochrome monitor 

DYNA XT 2S6K COMPLETE SYSTEM 

' DYNA PC 256K complete system 
10MB hard disk ‘ 

DTC hard disk eontroller 


»mdete ^ystem 

±'““"’«2145.®® 


***^t:t*lifil*****!^********* * t** * * ***** * **** 

OEM and DEALER inquiries invited 

*********^****t***************^********* 


DYNA SYSTEMS 

1500 Wyan Orive, Suhe 8 Td: 14081 748-8501 
Santa Oara. CA 95054 Tele< 317994 Dvna Systems 



Inquiry 129 


Inquiry 337 


































QmpuPro ^ 

The Perfect S-100 Team! 

CPU-Z 64K Low- 

The 2B0 Standard Power 6MHz 
&MHz Z60D CPU S-100 RAM Cord 

24 Bit Addressing 24 BH Addressing 


CPU-Z 

The 2B0 Standard 

6MHz Z60D CPU 

24 Bit Addressing 
DOTH BOARDS 
PURCHASED 
TOGETHER: 

BPVIACOX (Sh. wt 3 lbs.) 
BP6BTI60A CPU Board Only: 

BPC0X64KBAM 64 K RAM Only: 


$179.00 

$179.00 


i\ Tlme-i^ m## 

IS 


BPBKP1580 

List Price: 
S1595.QQ 


PROBES INCLUDED! 


64K&256K Memory 
b^onslon Sets 

64 K Expansioa Contains DPP0BIBIIIIMEM9 
9 64KJI I 150ns HAMS $16.00 

^SGK Expansion, Contains DPPDRIDMillEMaa 
3G64K X 1 1 sons RAMS $E9.95 
255K Expansion, Contains DPPDBZSaMEMfl 
9 25SKX 1 RAMs $80.00 


IDM AV Compofibfe Hard Disk Drive 


20s%le IB# Mil imifalld Ef AtiATE SfaBPSEAST2a!SF 

I 795 

.SJMtivtf I0M cotet video caad 2lbi 

ftPI0M15O49IO 

1 26<l 

IBM UnnDcftonij Cpn ?ttn 

SAIBM15U9IX) 

3 2H 

I0M-PC“ COMPATIDLE MONITORS 

TAJtAX 12' afSen KiWt hir IBM Ufa 

BPIAX12I 

E 169 

TAJiAK 12 AmbC Kfetm hi. IBM lefa. aF^AKsa? 

S 179 

TA.XA7I 12’ anal RGE w csOt JBEb 

ePlAAMfi430 

£ 496 

STQ CARDS 

12 fa aaoti 


%OH mo iHKi 

0PS1®5RH) 

£ 319 

Sum iQii 

aPsrsiD 

3 199 

m Plus II iHio 

BPsaemgpis 

3 

fludOftiC; PLUS II 

BPSTflGRPLS} 

£ 3H 

PARADISE 


? Paf bMduHtir. CBia 5B4ii! 

BPPARSfAClOM 

S269 

Mull Diuwr Cvd 

BPPAnMOC 

S349 

0fapn<5 Cud 

BPPAHMGC 

S2S5 

Igr aom wp M JHK 

BPPARMagASU 

$204 

haft-* MM KK Ibbw 

EPPARMiDDaPAR 

£ 7# 

St'* vr, 

BPPARMODBSER 

S F# 

TECMAR DOARDS 


TH CAPTAIN ' Hun. tBanJ HK 

aPTECCAPTAlN 

E 259 

SiU..PHfCS MASTEil' 

BFTiCCWdSrfl 

£ 4 99 

tXPAHS-On C«ftS5J5 la I0H PC‘ BS»10PT£CEXPCH5 

£ 743 

HEACUIES GRAPHIC CARDS 

r» nBoecItiwnf twJ 

BPHFGOC 

5 339 

CiitY tjri} witn prnla) qqtI 

0PHECCPLO4f 

5 (73 

QUADRAM CARDS ra fa eacbi 


EKPANDC0 QUADBOAeO F!1 K» 

BfOQiljQDBROKW 

S 239 

0UAg$OAA® 11 

BPQtJHQOBRDliD 

3 229 

DUAOCnxOA 1 - 

ePOOAODCLRI 

3 m 

□UADCOLDa 11^ 

BPoonoocLfiii 

S 449 

QUAQ S1?iUK iTTSIaMdi 

|]J'QD»aD5l2+ 

3 5S9 

OUAdUNK 

flJ’ODSKKDLiNK 

3 539 

5041 kK Wfd r-ns?3? 

BI’QDHJ1S23? 

3 B9 

fa'iai amiMIHiW hv 3tKn« 

BPODMSZ^JEAP 

3 44 

IftrMai CBd 

Bpggflusc 

S M 

VIDEO MONITORS 


5ANWJ iPMhj 1? Afimm tfl m 

eP3VODM2?ia 

S 79 

SANTO 16MM7 1? (jim 24 fa 

BPSY0DMeT12CX 

3 129 

SAN'm IbMUii 17 Antw 24 fa 

BP5TODM8212t:s 

$ 129 

JAm 19M(M (2 CiDcn lg fa 

BPTM115 

S 139 

lAlCAN 1 HMh^ 12 AmlKi 10 fa 

BPrxjiiie 

S 134 

SANTti 11 RGB ".Jftt 7MKr 30 fa 

BPEY1COM7SO# 

S 379 

IAjCAN 17 RON tsitw httHf StTfa 

BPTA!I21D 

S 319 

MICRO COMPUTER ACCESSORIES 

See Pa 9 e 290 For Detolli 


rir-^ipirtii( ■'iif/m?i llnemr TH fa 

BPMCASIB 

£ B4 

lill N kjn UiiHliii fu^.li B fa 

bpmcawo 

s m 

|i.Jiii||i |jr.» 1 if. Y«iii tdt 11lf, 

RPMCAim 

s » 

KEYTRONtO 


HiM W.- iniiliii.ififfp hiylNd O Sr, 

HPKElfKBfilSl 

5(99 

HIM H|i' ... Niy^fil 

RPKFVKBS151JB 

5199 

KjH ■ fAkikPH. Uali 1 |Rr^ Pkit '| fa 

IIFKr7K0.514Ojl1 

3 S9 


momm 


PRINTERS Ir DUFFERS 


HAYES 

1ZO&BJu0S™iriiciel0iri4 laL BfIKMfMflOP i 

laoe eui br leit-pir' wvHthivB micHi?oa4 i 

3*0 BMl Vnwtmcdem fiPDCHflaOOP' S 34fl 

MiimiKiclm II tDT Appig BPDCHF’ilNM J 

PROMETHEUS 

di^aiiE^ KE. I ?se 

Ptig*4fl{l5m I0M-PC’'ced-iwsoft™ BPPBPKfWlJgfle ( Zfl9 

PtBUndm Applg |l CRl AI>PnMPlt];!»A S 348' 

riMcdHii tH MKutmh t Rjftwjn Bf PHWJJi JOOM S MS 
Wwmitit diqtav In'FVnMDdBm ePfFIMOlSPiAV 1 79 

dptioni twttnr ter PtoModan BFVHMOFTPfiO 3 79 

UK Mmury Hot dpHVtt tnnsxs BfWpePnMflMi t 


DISK DRIVES 
8" ORfVES 


SIEMENS suign wit dbVdtaSity 1 BOk Bi<SieFOOlODB S 1 
? 1D ^ gi^ 11 Id lacil {e nr mji t>ives 199 iwji 
WOflUl DISK DRI^S dnite Hfe VWDD2(XeP 1 219 
ISCt I b S Dwtt 3119 iBd^ 

B. Of mae e«hn ms itdi 

UlT^eiSHI» ]4t dm. IBibE t 375 

TMiDQIt ft hsiglil sgi SKl^ <JW *ns tl6t WINDTIdfl^erE *3(9 
TMDDN ft PBigtil dbl Mh dbl dm »a ePTNaTWHaZE 1 3B9 

5V4 '^ drives 

SMUQART 40i[k ft m 51» Sl^HU£At53 3 H 

SHUtMRUl} tih ft-|tr dU idi 3lta t 99 


TaUDDN ttlDk tut Ittmir. 

dU Eida dks 

HARD DISK 

I3UAHTUM tiMbdi Hwtd dSli lltK BPQTMI3UD 
SoasriB SIMS ft JujH 5«M BPS£4ST2?5 

MAX™ BSMbrlB 30ns Kwa 1JJ» BMXWKftS 12M5 
MXXW (WMbyli BOhe Kcasi i^lbs ePUXTKTdtg U39S 
SMU&Knr SA712 13 Mtvli BPSHUSAtl? 




S13K 
S SOS 


EPSON 

now StflPWMI N€W’+' SERIES 
RidWMitH aPEPbiKKflOft im 

BXMR20I11S 0PEPNffl{MFT+ S 270 

WHW366* 0PtPNR3(1OD+ 3 439 

F«d 3l>ftl 4WEPt|IFKBJ+ 3 399 

FKlOO 2fiH® ftP£WiF)[riH(+ 3 599 

Lfll BOO S* ml JOepj BPPDffiPNLOl SODS 31249 

Lfll 500 i€ 30ei« IPPOBEPWLfll BOOF S11* 

OKIDATA 

B3A wHf9d« l«d Z5 fa aPOKlCNilKAT 1 349 

I3A viTIrBclDf teed 3S fa BPOKIDAmAI 1 589 

HA ' pariM 3S Hs flPOXIDAfUAF 3 ^95 

HA - SBid 35 fa. BPWJDATMAS 3 979 

93* - uirtfa 25 fa WOKIDATMAP 3 469 

9£A - writi 31 fa BfOKlDAT93AS 3 310 

UA oarailsl 35 fa BFOXFOAT93AP 3 599 

93A ■ iwii 35 fa BPaKI!)AT93A3 E 935 

MANNESMANN TAUY 

MIlBOL BO dol 21 fa BPTALMTlSOl 1 $75 

MTiBClL 133 cH 3fi fa BFTAlMTIKll 1 794 

TOSHIDA 

Pt340 BBiaJ 30ls BPTSHP1H0S 3 640 

POdO tHfafcl 30lbi 0PT$HP1340P 5 US 

Pf 351 HaiUBl ISIS, BPTSHP1351P 11299 

Bdr«tnil Hiclff lv PI 351 efa BFTSHaMOOJ 3 195 

S*qfc twi Oil dKri iBfiUfr BPTSHAI^a 1 995 

teP P135I ISfa 

PRACnCAl PERIPHERALS 

HK MicPEfaNw (Bansb ?fa fiPPflPMflSSM 3 249 

H4 Whjnbufa dHrafesll 2fa, IJpPRPMBtPH 1 249 

Wnauftlfa 11+ kp Ajiplfl ns £ part 2 faaPPRPAffl2Pi(.iSi h 3 IBS 


S-100 CPU DOARDS 

BIwngwAohi m Kl S-im faNd»2lto ai^ 


nwtfteMoH 

ffatiifi. 


CmnouPH CPU-i 

BtICaTAOM 

3 179 

CvTVuPte S4U4'B9 dRN tnttmr 

SffiBTAlMl 

t 399 

SDS 500390 4Mhz 

BPSOSJMKB 

f SS# 

m 9MHz 

0PSE7S3flg92 

S ES# 

ADVANC^O digital SupWSiK wvfkw^ 
{Hdnilb. liBK HAM 

aP*KS«P9120 

1 699 

AfOVANCEt]. CXilSiTAL 4HHi SBC Sft" 
ftHipy4ateTDm.UK RAM 

SP.ADCSBClS 

3 

awanced DHiiTAL 4 mhz sbi;; r 

lD(HiV isanMiir, 94K RMT 

SPADCSBC1B 

3 S« 

S-100 RAM DOARDS 


ComfciPT® fWH23 ,■ UK 

epeprAlis 

1 349 

Ctnteuhn HAM 73 ^ 12flK 

B|)GB.nU19 

i 599 

SOS ExpandDflAM N|/S9e 

BPSOSSSM/ 

% m 

fiOS ExpandaRAM Iv 

BPSDSsaoee 

1 926 

MACROTECM 1 HagAylB 

SPMACMAXW 

321^ 

CompuPfc HAM 22 f H6K 

BW&TAPTB 

31199 

S-100 RAM DISK DOARDS 


CofftRiPro M'DnvarHT^ Sl2K 

BPSBTAIJTZ 

£ S95 

m HAM difc 2#SK 

BHSffSa9H2 

1 m 

S-400 yo HOARDS 


Vicid ii«*tai» IF 

0PVCTBBQF2B 

i 269 

DXiteuPra InterlacerS 

0PG6TflJF& 

1 599 

DomftjPifi iptmlaarl 

et’CetAdsn' 

i 349 

Csnprfro Syjlem 5(n»n t 

BPGBTAIQa 

$ 360 

SOS 4 wst Atync seHM 

BPSDS3U% 

{ «4S 

£0S e poll Asynt SBid 

BPSD33eOS3 

3 539 

SOS B Item 4.A5yrE t^syic 

.BPSg53SD94 

3 U9 


S-100 CONTKOLUR DOARDS 
FOR FLOPPY DISKS 

eiKjetUgiS 3 3B9 
fll>GBTAQU S 549 
flPPOfiVFKPHa 3 299 


I 394 


C«n(uP»0lSK1A DMA 

StK VeuFIscur ■ wif' OVM Ifl' 


-B-'ngvMc siiei Hostwo 

lo.aW.O.»s«» 

BfBBWW (sn 

$ $ > 00 EACH 1"^'^;** 


ei>StiS3B0B9 3 594 
0PPClflVFa39l4S 3 T49 
BPPDBVFBOStae E 744 
0PraiVF339t47 1 74# 
iR>g0W339HB I 7dt 


FOR HARD DISK 


CemKiPiii Qisk 3 Sefafa stsoo w 
ADVAHDE& DIQrTAL Seagali 5Dg 


DISK DRIVE ENaOSUKES 
6 " ENaOSUKES 


ParMftnrmcE did de^fa aifa 
PEHtOVtenCi dtf rxk imunL 3djfa 


SJ>P0K2?dDFI 

SPJMmCS 


3 479 
3 499 
3 3 29 


SV." EMaOSURES 


JMR SrVe 5fa 
JUR OuH Ul hcEXt 

[faF fa IftVt iKVnWnal date 
cable 4ta 

JMR Old- Isll baqbc ved hquiH 7lbl 
JMR Single fad dsh andgstxe )0fa 
JMR Dutf had dw flclosHV 20lM 


PRIORITY ELECTRONICS 

9161 Deering Ave„ ClxiTa^th, CA 9'Bll-,5887 


V'JW 


ORDER TOLL FKEECftOO) 420-5922 - CA,AK HI CALLCOIO^ 709-5111 

^mipiwr a CAresktenlsaSe’iyMF Safe Tax Include MINIMUM 

SHIPPINGS. HANDLING of S3.00 for Uie first 3 ibs.. [Xus 5(1 f lor each additlungi pwndOO* (I wrtfiin C 0 iifofffla). Of tiers over 70 fcs. sfini freight CQflect Jusl in 
casft mckide ytxir ptyme number, Pnees subiect to cfiange withajt notic* We will dneur besi lomarriteiri prices through ApfiL 1985. Cr^lt c^fd orders will be 
charged afpiopnate fpeight We are not responstiie for lypogr^hicaJ errors. Sale prices are for prepaid orders only Inquiry i 14 


ORDER TOLL FREE C600) 423-5922 - CA AK, HI CALL (316) 709-5111 






















































SAVE! SAVE! SAVE! 


IBM PC 25% off 

256K, 1 Floppy Drive 
Disk Controller Keyboard 


WE CUSTOMIZE IBM PC SYSTEMS 


HERCULES COLOR CARD.$168, I 

AST SIXPACPLUS W/64K250. I 

PGS’MAX 12. 169, I 

EPSON FX-100. 596. ■ 


ALL SYSTEMS ARE CONFIGURED 
AND TESTED AT NO EXTRA CHARGE 


OKIDATA 92.390. 

TEAC 55B - Floppy Drive. 129, 

MICRO SCIENCE 10MB. 685. 

MICRO SCIENCE 20M8. 1025, 

Call For Additional Prices 

5K Computers 

1000 Semoran Boulevard/Suite 505 
Winter Park. FI 32792 
1-800-432-6616 Ex 5118 
1-800-624-3250 Outside Florida 


Qiielo'” 680J0 Deveiopnieiit 

68000/68010 Assembler PacKag« 

Assembler, llriikief. abj«c| HbrarFan arid axtqn$Jva 
lypeset manuaLs 

Oonfonna tp Motofoia Gtrucruned asseinbler, publk^tion 
Macros, croas faFaranoa ancl auparb load 
msp, 31 character aymbols. 

Opllmixad forCPfM 60, -S6. -66K. MS-OOS. P&DOS . . 
PorieJlItSQUrn wrJttenin^'C"... St495 

Complete 68000 Oevelapment Package 
for MS-DOS 

Lalllca eaOQO Compiler ar^ 

cmeio eaooo Assembrei Pacitage.fl095 


68200 Assembler Package 

AssoinbKf and Nnkef tor Uoalek MKeSfOO 
Optlmii«l!brCPtM^,MS DaS.PC"DOS.I 585 

For mora Jn lornratiDO contact Qu«lo inc. 

&ulta Ih73 

pAlHck Adams Saallls, WA 08189 

Phone {206> 265^2526 

COD| VJaa MaslerCaifl lal«x II (TWX) 9103338171 

CWH. TM Ml MS-DOS TM MidOMlt- PC^DC^tMTllM. 


Inquiry 120 


Inquiry 162 


Inquiry 529 


NEC PRINTERS 


2050 ..$ 655 

3550 ..$1315 

8850 ..$1685 

2010/15/30 .$ 625 

3510/15/30 .$1185 

8810/15/30 .$1625 

Elf 360,370.$ 399 

Pinwriter P-2.$ 490 

(w/lnterface & Tractor) 

Pinwriter P-3.$ 690 

^w/ln ter face & Tractor) 


TofiTts: PREPAID - FREE FREIGHT!! 

QUALITY PRINTERS 
8415 Cement City Rd. 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


Expanding the 
power of the 
computer . , , 

COMPUTER 
SOFTWARE 

A Sdmtifi€ Amertcatt Rtwjk 

Writit^n b\^ sui’h Icmljiigauthuriiietias ALAht KAV, 
MKIALS Wlimi, and UwratTTLSLEK. ihii col¬ 
lection of to anldcs from Scientific American 
undeniably sbnw^ that software is to the c^omputer 
as the sconr Is fo the instruments of music. In¬ 
dividual chapters consider the quesdun of the in- 
lerfaie between the cerebral and ihe s<ilid-stale 
drcull that software sufiplies, w hile subsequent 
artideseTutmine software's impaci on Ijn^^istics, 
science and mathematics, in format ion man age- 
men t, graphics, process control, and problem 
solving. Order your copy today, /2-f/NVjLW. 
Six fpltis Si. %fi fnrpmUt^ mid tn/idling). 
mv ’/67 /7A2-.f 

■BW* H. Freeman and Company 

4419 m- 5 i nm .So,, Salt Lake Qtv. 11 K4I04 
(Km)973--lW)0 





IN STOCK 

MODEMS 

All modems listed are Hayes 
compatible with Free 
Communicattoris Software 


fUCAL-VADIC. MAXWELL 

300PC 300, PC Intsmal w/soft .. 1219 

300 V 300. RS232C CxlaOTBl ........... $ 219 

1200 PC 300/1 m PC m«rm\ w/soft. tS37 

1200 V 30a/120Q. K$232C ExtEirnaF.. . I M9 

CfrDrge Communicattons Software ....... t 79 

RAVES l200SMARTMODfM ExlBfiial-I U9 

U.S- ROBOTICS PMSWord ..» 305 

PROMETHiUS 

PramDdam 1200 ... I 334 

Options Proorasor 71 


DIRECT CONNECT DEVICES 

P.O, Box 1SZ56. San Luia Obispo, CA 83406 

CALL TO 
ORDER 
(806)5434308 

InvtiAd - Many Hwnm Nol Llatod. 



Inquiry 324 


Inquiry 39S 


Enquiry 118 



IBM PREFORMATTED (360K} Si,35 

QUALITY MEDIA-ANY QUANTITY 

LIFETIME REPLACEMENT 
GUARANTEE 

HUB RINGS-TYVEC ENVELOPES 

Because we buy in huge volume to 
supply software manufacturers, 
our prices can't be beat 

Buckship 

COMPUTER SUPPLY 

PO Bok 6B3362 * San Francmco, CA 9418S 
(415) 550-0512 

Add $3.00 shipping and handling 
(CA residents add 6,5% J VISA/MC/COD 


Inquiry 45 



Inquiry 147 


MAPIT 

MAPS ON YOUR PRINTER 

OUTLINE 

SHADED BY REGION 
INTERPOLATED CONTOURING 
TREND SURFACE 

MAP FILES FOR AMERICAS. 
ASIA. AFRICA & EUROPE 

FOR IBM PC 8t compatibles 

ONLY $95 

QSC BOX 778 
E. LANSING, Ml 48823 
(517) 641-4428 


Inquiry 330 


































































Contact for other low prices on bantware and software. 

NckI Cisy AirExtra 

AIL PRICES INCLUDE 
FREE SHIPPING IN USA. 


camPAa^ 


Call for latest prices. 


comma 


256K, 1/360K drive, 
10 Meg Inlemal 


$2995 


functmnal rijuivalcni 
lo a Compaq FJus. 


Nfm u!iiiig 3 Vic shcick-niouiitcd Wiothcstrr driTris. 

11i€ same as used in che Cainpaq FIuv. 

Abo available with 1 half hclght drives aod iDME(i HD—I3LP5- 

Or upgrade yuur Campaq to a Compaq Plus" equlvaJeot with 
uuT 3*^ shoefc^iEiDuored Wiochcster disk kit. Eududes Hard 
Disk, ControJltf. Cables. Manual. Software, and Mounting 
Hardware. One year warranty', ^995 




TAPE BACKUP SYSTEM 

$595 


* Half Height ■ 10,35 Meg 

* Low Power Formatted Capadljr 

* LTscs FJuppy * Used In Compaq 

Coutroller Card Deskpfo™ 


h sitiiply woiic-H ixttcr. 


Functional equivalent tt) 
Compaq Deskpro "■ 
Model 4. 

$3895 


Includes Morutor 



xr" POWER 135W 



640K, One 360K Drive, 

One 10 Meg Internal Hard Drive, 
Tape Backup Unit. 


Solvt j'our power problem. A a ■ jh 
Fully XT' coiiipaiibtc. 1 19 

One Year Yt'irraoty. 

Dlrerily RepLires Power ^iiipply lo PC*. 


RAM SET FOR PC 

149 

2Q MEG Internal Hard Disk 

$795 

33 MEG Imemat Hard Disk 

$1195 



10, 20,33 AND 42 MEG INTERNAL AND 
EXTERNAL HARD DISK SYSTEMS 


Whfi Hard DiMt hy 

MlcrosciPfice 
• • • lntt?r nariondl 
*m* Corporal ion ( 



HllfHdjh! 
Siane Hard Drive a« usteii by 
Bvetu, Quhif^ aad Haperman UIm. 


10 Meg Inter na l 

$549 



20 MEG 

33 MEG 

42 MEG 

Ilejnd nt rill'd Dili 

Vitro SflCHT 

Rodinir 

itHliiu 

Inlemal 

$695 

$1395 

$1595 

External 

$895 

$1495 

$1695 


W Ith Hard THA by 



Half Height 


£jiicrflals wciBaicd viEb iBdrficadrfii power sut^ply uul E^h. RJIy UO^ 2.1 or >.b conquElUt. brill liHraali ind 
£jEmuli boot fron HiHlDbtA. ink 43 Ueg Interul CHfbi bieludc exceodtr fHwer vutpply. The lyiiem conrv 
ronpJeie and mdy to LnsuU wUh ibe ttird Dhli, Contnrikf, Catrin. Moouif, md Mounliti^ Hirdpare. 

One ynr varniEy. 


:SaHK Haid Orivt ai used by 
Maynani ElceUtinkH. 

LO Meg IniernaJ 

$549 



TEAC 

^ ^5-Bs Half HcighE. DSmO 

$109 

MIfSUBiSHI 


t Japaa'i Bcit| 
HaH-ltrLgbt. DS/1>n 

$99 


$99 

Swneas Shugart SAr455 


^ m g r ^ w § 

64KRAM $19 

Set of 9 chilli, mn cr MaBoiccanda 

f^antilksaf QuaDtilicH of QuaBtllirHuf 

10-49 sets 59- (49 sets tSU K<s or pdit 

$17 per^, $14 per let, $13 pericl. 


256K RAM 


Set of 9 chl|H. 

$95 


Persyst Time SpectniM HARDWARE CDC9409ar 
w/0K-$1&9 W/3B4K-S303 TondenlM 100-2-$120 

Compaq 256K, 2 drTve5-$2295 


AST SiaPah Plus w^jlB4K. .... 

AST Sixfik v/MX.....1259 

Hrrrulci Colar Card..... t ITS 

Hertukb Graphics Card wiFaraHcl... Ii49 

fdndtsc ModuJar OrapblcK Card...f29S 

Paradise 5d£>diilt A ParallcL Port.....t 69 

Taradisr Modolc Il6i4-Z56K.iOeh.f 2D9 


Pcnyit Mouachrimic Card wfParaJM........... 1175 

PCS HTt’lJ.. ,,»4?9 

PGS MAX-II.. *179 

fipsCfJi ... CALL 

JuU 6100...., .*J99 

OMdaia 92^9Jfl4---*S*9f JS69f*7l9 

Tl BS5..... *■'1^ 

Hay'eji SaiariniDdcii] 120D. *449 

Hayes Smartiaiodem ]290B—...*369 

Ecytroaic SIS I Keyboard... *189 


dBase lll-$349 


CopyII PC..., 
Copywrite ,.,. 
Disk Explorer. 
Zem Disk ,... 

Prokey 3,0- 

Sideways t«* *. 

T hinktnnh . , , , 


..(24 

.CALL 

.CAU 

.CALL 

,,189 

.1119 


SOFTWARE 

B GORlPnO* 

IfHEflHATlONAL 

SMekiik SvpArktY Tinke Tsabax 

Naa-Capy Rrataclad Sidakich Tariba Tatar 

Tvrba FakbI 2.0 ar 3.4 lariand Gift Rack 

Tarba Paual w /lORT 1.0 or 3.0 Barinid Gift Puck w ^80B7 

CAU FOR PRICES! 

^Our prices are w low, dvcf Wldt ut 
ta^ then esri of tfie id.l 


Norton Utilities— 


Vcrsbii J.Oi 4 CO 
Dec '84 Hekase 


Wonlstar 20€0. (269 

Wordstar 2000+ ......1319 

Crosstalk XVI,.. *119 

Mulrimate. 1269 

Lotus 1-2-3 .. ,.,.(309 

Lotus Symphony ...... (429 



MlmDscieucc lalefualional Cofppratlan, 
Irwin Magitelics, TEAC, COMPAQ^. 
PanasoBlc, Sliugart, MltsuNshi. Qoblie', 
OKIDATA, IBH, Kamermui Labs. Everu, 
Bariaiid InieroREknal, ilsd Mayniid 
EiectranLes arc irruleraarks uf tbeir 
rtspeetlve nunpaDlcs, All bnoib, art 
regiitcrcd trademarM. dBase lit Is 1 
registered liadcmark of AihSau-Otic. 


PC'S LIMITED 

OUTSIDE TEXAS, ORDERS ONLY, CALL 1-800-IBM-5150 
7801 N. Lamar, #E-300, Austin, Texas 78752 
All calls inside Texos and all non-order inquiries, 
call (512) 452-0323 

Tetsx No. 9l038aB38fi PC LTD 


^To aurebarge an VISA nr StulcrCard 
JX sarrbdrfe Olt AitteHcdri EeprtsS L_T 


Inquiry 300 


APRIL I9S5 • B YT E 463 






































































FoxBASE” 


Interpreter/Compiler 


■ dBASE source compofible 

■ Runs 3-20 times foster than 
dBASE tl 

M 8087 toprotessqr support 

■ H digit precision 

■ Up to 48 fields per record 

■ Full type-oheod capabilities 

■ Provides compact abject code 
and program security 

■ Twice os many memory voriobles 
os dBASE 11 


FOX SOFTWARE INC. 

13330 Bishop Rood. P.O. Box 26^ 
Bowling Green, OH 43402 
419-354-3981 


Inquiry 157 



• powerful 5 amps/ • acceleration 

wfndiirg deceleration 

• D$232 intetfooe *1-4 oxis moves 

Standard Version with BASIC $9BS 
4SK BASIC with Botterv Backup $1335 
CNC VERSION $1950 

Stepping Motor Tips Cookbook $6 
CNCManuol $12 


CENTROID (614) 237^535 
Box 739, Stole College. PA I^BOA 


NOW C HERE! 

CROSS SOFTWARE 
for the NS32000 


Also Auarlolile for IBM PC 
BVCLUHES: 

* Cross Assembler * 

# Cross Linker • 

* Etebugger * 

* N.S. ISE Support * 

* Librarian * 

' Pascal Cross Compiler # 

* C Cixms Compiler * 


U.S. prices start at S500 


SOLirriONWARE 

12S3 ML Vieii-AlTiao Rd. 

Suite B 

SuimyvAle. Calif. 94099 
409/745-7919 « TUC 4904204 


Inquiry bt 


Inquiry 357 


PORTABLE 

EXPANSIONS 


8K Memory Modules 

$44.95 

For your Model 100 & NEC PC-8201 
Field proven and fuliy supported. 

TTXpre&s Model 1200 

Portable Thermal Printer $170 

Bat. opperatedt 22 lbs, SV> “paper, 40 cps 

Just tor youf NEC-8201 

The SIdeCar $109 

32K RAM carlridge/expandable to 12SK 

FREE SHIPPING, HANDEIING S INS. 
FOR CONT. USA. Orders shipped UPS 
next business day. 30-day satisfaction, 
money back guarantee. W© accept Visa, 
M/C & Amer. Exp. Checks held 18 days. 


^ScOMFHJTirslG 

420 Constitution Ave. 
Camarillo, CA 93010 


{8001 732-5012 
{805) 987.4788 

(in Calif ) 


SAVE TIME AND MONEY WITH 
LOW COST PI-SWITCH BOXES. 



Starting at $59-95 



•Quickly shares your com pul er among 


multiple terminals, printers, modern a, etc. 
with )uSt a Hick of lh« wrist. 


•Compact biack beige aluminum 
enciDHure tea lures a high quality rotary 
switch with rear mounted connectors, 
•Serial a5-232 Models have tern. 2&-Ptn Conn. 


tUr»es t-7 3 20» 

PKI2-Stwltch«2k)1. %S&SS 

PI-03-S ttwitcbei 3 to 1.. ... 7BJ5 

PMissswkcbesStoi.loess 


•Parallel models have lem. 36-Pin cant coon. 


PI02-P swllchea 2 lo 1. M jS 

PI^P switches 4 tot.1S4.SS 


•Dealers, schools & cuslom mquines welcome. 


•One year Warrarnee. CX)0. VISA M/C. 
•Shipping UPS $2.(XVea. AIR $4 DO/ee 
7301 kIW 41 SI. 
MIAMI, FL 331fi4 
(30&) 582-8092 



GO FORTH, UNIX! 

.. . with u4th 

UNIX/XENIX/FORTH DEVELOPERS 

Ate ymi inieresied in improving ywr soil war^ prodLCtiv- 
iiy’ Do you liave a UNIX systeni or engineenng i,VDrti 
siaiion^ tJcjw you can realise the eKCBplimal capabrhfy 
of inovirq youf Fonh appltcations to ihe workl ol UNIX 
and XENIX Enpefienoe ihe pfoiJi.icTivi[v enhancemeni of 
an rnteraciive progFamminq envuomenJ and gTtlJ code 
111 C lyhen necessary Ubii)ujlDDii annoimces ij4tk 
ilw lirsi forth complelelv tailoned loi UNIX (rfb isa fast 
diiect-ltueaiJed Forth written in portable C yel capable 
of ejiKiJtiCKi speeds comparable to irrany assembisi 
Fofths Groat for Wfe.search and dell yery Sorne teafow.^ 
are Access lo UNIX ptitiiies and calls / Ability to 
incorporateC prirmtivR. i Objail-Oi tented Forth included 
Sfrary Lwrimse Xenni S395 00 Plesats SB95 00 Call 
about others OEMs Speaal terms 

UBIQUITOUS SYSTEMS 

13333 Bel-Red Road N E Bellevue Wa 98005 

(206) 641-8030 

9 OQ-noon Weekdays 

UNIK.IM" AtaT XFMXiTMl WICHOSOR 


Inquiry 320 


Inquiry 340 


Inquiry 391 


8051 

SIMULATOR 

forthelBM-PC $400 
or Z80 CP/M uC I 

SIM51 is Q screen oriented program that 
simulates ttie Intel 8051 family of single 
chip mlcrcxximputers II accepts Intel .HEX 
flies [produced by most cross assemblers) 
and features both a menu and a com¬ 
mand driven user interface. 

Call today for complete information. 

[n]0T©©!}i] llq][iD0[p[ftra©m1J 

©®[?[p)®[rfifl0®[fO 

9560 Black Mountain Road 
Son Diego, CA 92126 

For Immediate Action Cali: 

(619) S66-1892 



Over 135.000 
GAS STATIONS 
Need Specialized 
Bookkeeping Software 

srniON 

MASTERS 

inifgnitfd with quick, 
easy datii enm lo auinmaikany crc:ric 
daily accounting; Rcporls sliitt dicck- 
i»ut. TbA. prutll K margins I las full 
inventuR coniroL AR. Payroll. P I. 
mum utber features. MS IK IS & C]P M 
versions, fulh \varkin|» demo avaikihlc 

Small 

C'ompuli^r I nr. 

3ta Llewellyn Rd.. Ambler, PA 19002 215-542-9639 



Inquiry 349 


Inquiry 8 


Inquiry 186 















































Inquiry 92 


ANADEX 

OP-9501B .$ 

DP-9620e.. 

DP-9625B. . . . , , 

DP-6500. 

TEXAS INSTRUMENTS 

TIBS5 wfTrHCt. .. 

Tl 810RO Pockaga 

C.ITOH 

Promfter 8510A Par - ...... 

Prowritar 851OA Ser. 

Prowriter II Par. 

Prowriter II Ser. , .. . . . 

EPSON 

RX-80FT . 

FX-100.. 


IBM PC BOARDS 

AST Sixpak plus 64k . h, ..299 

AST Megaplus 2B6k.569 

Microsolt 25Gk RAM Board . . .299 
PlaotioniGS Color -I- Board . . . .399 

Quadram New Quadboard.Call 

Quadram Quadlink Board.Call 

Tecmar 1st MATE Board ..... .229 
Tecmar Graphics Master Board .569 
PC Peacock Graphics Board , . .299 
64k Chip Kit.2895 


ESPRIT SYSTEMS 

Espiit .$476 

Esprit III IDRidcln>ani 0 KeyOoardf.. .615 


Newl 

Tfilevideo Porsonal Terminal 

Personal Terminal.. .$39 

Personal Terminal.52 

W/300 bsrMJ mcHtern 

Personal Terminal. ..84 

w/1200ta.Bnri mofiem 


BMC 

12 A LI 112^ gPEiirnli . * * * * ^ - 

NEC 

JB-1 201 * t * , , 

JB-I 205 113" emnefii . . . . . 

JC-1212 112" calorl.. 

JC-1216|12"PGS) 

PANASONIC 

12'" Green Monochrome. 
12" Amber Monochrome 
IB'' RGB. .. 

PRINCETON 

Sft-12... 

Scan Doubler.... 

SAKATA 

S&1000 12''Green.. 

SG 10012-Color..... 

SG-20Q 12'RGB.......... 


TELEVIDEO 

910 .. 

914. 

924 .... _ 

925 . 

950 .. 

970/50. 


COLUMBIA 

VP Portabfe 256k 

MPC 1600-1 _ 

MPC 1600-4_ 

CROMEMCO. . 


STAR MICflONICS 

Gemini 10X.^ ^. 

Gemini 15X... 

Radix 15.. 

MANNESMAN TALLEY 

MT 160r. 

MT-160L . .. 

MT-180L. 


WYSE 

50 .*.. 

300 Color. 


SOFTWARE 

Discount Prices on 
Most Popular 
Manufacturers! 


KG12N ^ 12" grSflnl 

210 (13"Mlor| . . . 

400 [13" HQa color I ► 
410 !T3' BGBcalofl . 


DIABLO 

620 BO 25 CPS . . . . 
630 RO 40 CPS . . _ 

OK I DATA 

ML-82A. 

Mi 93A. ^ . 

ML-92 Par. 

ML-92 Ser. . , . . . 
ML92SA (APPLE!..™ 

ML-93 Par.. 1 

Pacernai'k 2350 Ser 


ZENITH 

2-29_ 

ZT -10 .. 
ZT-11 _ 


MORROW 

NEW Pivot ...Call 

2 drives, 256K. Modem. LCD 

MD-3. $1927 

2 drives, LQ Printer, MDT-70 Terminal 

NEC 

PC-8201 Portable.. . .Call 

PC-8800 Sm^l BL>sinesB . . .1669 

PC-8300 iS-BitSvEtsm . . . ..1999 

PC-88QQ Sv3t«<T> w/9-iri. DrivH. . . .2299 

NORTHSTAR 

Advantage.. .Call 

SANYO 

MSC 660-2. ...$949 

MBC 566-1. 999 

MBC BBfr2.....1139 

APPLE 

Apple ll-C w/1 drive, 22SK$1035 


HAYES 

Smartmodem 300 
Smartmodem 1200 . . . . . 
Smartmodem 12008 . . . 

Micromodem ll-E.. 

NOVATION 

D-Cat....___ 

J-Cat 

Apple Cat II.... 

103 Smart Cat... . , 

Smart Cat+_........ 

103/212 Smart Cat . . . . . 
212 Auto Cat ........ 

Access 1-2-3. 

SIGNALMAN 

MkXII . . . .279 volksn 
MkVIl.129 Mk IL. 

U.S. ROBOTICS 

300 Baud Password. . . . . 
1200 Baud Password, .. 
PC 1200 Baud Mqdenn . , 
S 100 1200 Baud Modem 


-HARD DISKS 

CORVUS 

2QMg.llBMor Applei..... 

TALLGRASS 

TECHNOLOGIES 

20MB Hardlile Disk 

forlBM-PC.. 

Qrutlaksa.. .... 


$3035 


PANASONIC 

KX-PlOdO. 

KX-P1091... 

NEC /VEIVNEC205Q 
IBM 2050. $479 
3510... 1219 
3550_14W 


3530. , .$1490 


Tuifxj-10 V5 height 


8027 


-DINETTES 

Maxell 

51 / 4 " MD1. 

5V4'* M02. 

3M/Scotch 

5V4" SSDD.. 

5Vi"DSDD.. 

Educator 

Lifetime Warranty 

5V4" SSDD.. 

51 / 4 " DSDD_ ....... 

Flip'n'File/twidB&Q Disks.... 


JUKI 

Daisywheel 


$409 


QUME 

Sprint 11/40 
Sprint 11/55 
Sprint 11/90. 


TELEVIDEO 

Tflla-PC..... 

Tele-XT... 

TPC-H Portable. 

ZENITH 
151-22 w/2 Drives. 
151-52 w/Hard Disk 
161-52 Portable,,. 


RITEMAN Infcuunner . , . .$299 


N.Y. rs^idents. add Pfipropnate salss. tsx. We sC- 
Mpt VtSA and Card. Personal arKl com^iariy 

checks. Allow 2 weeks to cleer- C-O.D.'er&QVJre e 
deposit. All pricss snd oFterS mAy bs wltb- 
drawowithOuirrOlJce, _ __ 


AdvertrsSd pfHies ^erisct s CASh discount bn prspald 
orders only Wpii iteins are in slock for irnmedlatf 
dellvsty irt lactory ssaled cartons with full factory 
WAnr STitPss I 
































































































































LETTER QUALITY 

Enhancement for 
Olcidata ML82A/83A 
Dot Matrix Printers 

• Easy to install 

• Plug-in module 

• Letter Quality: SOcps 

• Draft Duality: 120cp5 

• 10,12, I7cpi 

Full dot addressable graphics 
Front panel access to all features 
Proportional spacing, bold, double 
width, underlining, self -test, etc. 

Serial and parallel interfaces retained 
HELP FTYOde; Diagnostic HEX dump 
And many other features 


o 


RAINBOW TECHNOLOGItS, INC 


17871-E Sky park Circle, Irvine, CA 92714 
(714) 261-022S Telex 3BGQ78 
UK Distributor: X-DATA (07S3) 72331 


Inquiry 133 


Custom Wire Your 
RS-2^ Interface 


Model 232DJB 


The Statistician 


CPM iBM-PC 
TRS-OOS XENIX 


i 


BSS^S RS-232 JUMPER BOX is a cofTipad 
unit With male and female connectors, each 
with 25 pins ping to 25 soldar pads. 
Custom wiring permits building of many dil- 
ferent interfaces, noil modems, pin 
reversers, etc. Unit has 20 Jumper wires. 
ORDER NOW. Oftty $24,95. All cash orders 
postpaid (IL res. add 6% sales tax), MC. 
Visa accepted Ask for Free Catalog, 
Phone: (ai5)-434-984€. 

I &B electranics 

MANUFACTUniMO COMPANY 

P.O. 8 dx 1008B,OnAWA. IL 61350 


Inquiry 16 


3M Diskettes 
Lifetime Warranty 


Think you're getting the best price 
on 3M Diskettes? 

You^re right . . . BUT ONLY IF . . . 
You're buying from 
NORTH HILLS CORP. 

We will beat any nationally adver^ 
tised price* or give you a 15 disk 
library case FREEf 

Call us last—TOLL FREE—for our 
best shot every time. 

1-8D0-32B-3472 

Formatted and hard sectored disks in 
stock. 

Dt^ler inquiries InvUed. COD's^nd dmrqe cards 
accepted. All orders shipped imm stock within 24 
hours. Why 10 days to be shipped? 


aAj^ 




North Hills Corporation 

3564 Rolling View Dr 
White Bear Uke. MN 55110 
MN Call Coitect I 612 770 0465 
'verifiable; same product, same quantities 


. li 


Multiple Regression 
Stepwise 
Ridge 
All Subs^ 

Backward Elimination 
Time Senes Analysis 
Descriptive Statistics 
Transfarmations 


‘ Survey Research 
’ Nonparam^rics 

* X-Y Plots 
‘ ANOVA 

* Random Samples 

* Data Base 

* Search & sort 

* Hypahesis tests 


Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 

for more infomnation 
or write 

QuajTt Systems 
Box 628 

Charleston, SC 29402 
VISA M/C Accepted 


Inquiry 325 


NEW! 


SafeSfeinL 

KEYBOARD PROTECTOR 

HviTtains in place during keyboard use. 
Prevents damage from liquid spills, dust, 
ashes, etc. Fits like a second skin, excdlent 
feel. Homerow and numeric locators. 
Available for: IBM-PC, Apple lie. Radio 
Shack Model 100, Commodore 64. 

Send 529.95, check or M.O., Visa & MC 
include exp. dale. Specily computer type. 
Dealer inquires invHed. Free brochure 
avaiJable. 

MERRITT Computer Products, Inc, 
2925 LBJ, i Dallas, Texas 75234 

(214)942-1142 


Inquiry 255 


Lotus” User? 


Free Mail Order Catalog for Lotus 
Software users, includes: 

■ Lotus ProgramB 

> Lotus Enhance men t Software 

■ Books and IVainmg Aids 
M Hardware and Utilities 

We are a unique mail order company 
specializing in Lotus related products. 

4-5-6 WORLD 

Dept. A-108 

PO. Box 22657 

Santa Barbara, CA 93121 

(800) 524-5678 Tbll Free 

(805) 564-2424 In Caiifomia 


TSiiir delkutive Lotus snhaiKeiDeiit source 






Maxell Fbpp/ Disks| 

The Mini-Disks 
with maximum quality. 


Dealer inquiries - | 

invited. CO. D‘s 
accepted Call 
FREE (800) 2354137. 


PACIHC EXCHANGES 

100 Foothill Blvd., San Luis 
San Luis Obispo. CA 93401 | li : i ^ 

In Cal. cdl(800) 592-5935 or 
(805)543-1037 


Inquiry 296 




PC Compatible 




•4164-120/1501200.2“ 

•128K-150forAT.1739 

•256K.1S0.13“ 

2764-250 . 5” 

61164.P3. 39 s 

8067-3-6.119“ 

Apple Driwas-half heights.159^ 

•Tandon/CDC full height drives 

•CDCffeac halt height drives..134®^ 

*IBM Portable Drhres.*.159°^ 

*10 Mb Hard Disk System. 699™ 

'20-100 Mb Hark Disk Drives Lowest Prices/Call 
*Evarex Magic Card 0 384 expanskin .. 199^ 
*Everex Magic Card 0-384 expansion 

W/84K RAM Populated. 22900 

*Everex Graphic Edge Cobr CArds ,,,. 343^ 

"Drive InstaHotion Kits...Call 

Add S3 95 shippim !& all txdefs * ft ices sajbjflci lo crunge • PO.i 
on approval * C Q D. OK ■ All neix. no smplc&. no secorids. 
OUANlin DiSCDUNTS 

3310Wfesl Main SE.l^pa, FL336D? 

In FL and for info, call B13 075-0(299 
FQR ORDERS ONLY, 800-237-3910 

mm TBT TELEX 330690 


Inquiry 298 


•BAR CODE READER- 


v-' 


* IBM PC/XT COWPAnBL£ (AND MOST CLONES) 

* CONI^CTS BETWEEN KEyBOARD AND THE PC 

> NOCAIIOSLOTfiKKJlPED/SIMPLE iNTSPCONNeCT 

* MO CUSTOM SOFTWJWIE DfflVERS REQUIRED 
. HIGH PIflSF READ RATE 

* READS DOT HATWX & PRINTED BAR CODE LABELS 

* CODE 10F9. IMTEHlEA'i^EDaOF S, UTC 

* AUDIO AND VISUAL JNDOiTOfiS 

* READS HJOH MH). AND LOW DENERT LABELS 

* SWITCH SELECTAaLE OPTIONS * _ ^ _ 

* BEU-TEST DiAGNQSTiCS ^695 M, 


AMERICAN MICROSYSTEMS 

P.D. BOX S305S1. RICHARDSON, TX. FSOBO 
iftlT) B34 3eS« 

HAHTIFICAF^ AND VISA ACCEPTUI 


3- 


Inquiry 3 


Inquiry 24 















































































l*U*CO 

is the best thing 

to happen to personal computing 
since the personal computer. 


ru*CO rs an idaa whaae time has come* 

rU*CO is the International Union of Computer Owners, an 
organization designed to protect the interests of computer 
owners and users against those who would take their 
money.*.and then deliver less than they promised* 

Here's an overview of some of the vital services l’‘U‘CO pro- 
vides: 


Access to the lowest priced, reputable vendor for neariy 
every computer related need; and, 

Protection from the rip-off artists, vaporware specialists, 
fatse advertisers and other creepy, crawly creatures who 
have been attracted to the computer industry by the 
scent of your money; and. 

Constantly updated informatEon on software and hard' 


ware releases, bug reports, fixes and other data individu¬ 
ally tailored to your needs through ruXO s exclusive 
Computer Registry; and, 

Finally, a chance to get even with those characters out 
there who promise a lot, take your money and then 
deliver less than they promised. 


l*0*CO: 
a lynch mob 
with m purpose* 

Every computer owner has been ripped off at least 
once. 

Or maybe a do?en times might be a more appropriate 
number. 

In any event, we’ve all been victimized by the computer 

Industry. 

And it wasn't accidental, today’s computer Industry Is 
filled with hypesters, rip-off artists, vaporware specialists 
and others whose sole function in life is to part you from 
your money., .while delivering less than you bargained for. 

The rip-off might have been a computer that wasn't 
quite as ^compatible" as claimed. Or a computer I hat 
didn't quite get deiivered at the same time as the 
"hundreds" of new programs that would support it. 

Or it might have been a software package that didn't 
quite live up to its advertising hype. Possibly, you've been 
had by a software manufacturer who continuously 
upgrades their software.. .charging you a pretty penny for 
an updated version that simply gets rid of the bugs that 
shouldn't have been there In the first pface. 

In a few cases, it might even have been a vendor who 
took your money.. .and never quite got around to deliver¬ 
ing what you paid tor 

In any event, owning a computer has bean an open 
invitation to getting rtpped-off in one way or another. 

Until now. 

l*U*CO 

means protectii^n. 

rU'CO subscribes to some very ancient wisdom; in 
numbers, there is strength. 

labor unions learned it a long time ago. 

An individual worker had no bargaining power. All the 
workers in a factory, however, have a lot of muscle 

Automobile owrters learned it early on. The American 
Automobile Association was originally organized to bring 
motorists together in order to lobby for new roads and 
highways 

Even the computer industry has learned it: computer 
manufacturers, software publishers and others in the in¬ 
dustry have now banded together in order to get legislative 
approval for their meaningless "disclaimers" and to 
restrict your right to copy the software you've purchased 

rif*CO is designed la be what every collective organi¬ 
zation is: a means to protect the special interests ot Its 
members. 

And, in this case, the members are the victims...the 
people who own and use personal computers. 

The people who, until now, have been powerless 

First of all, 
l*U*CO 

moans low pricos. 

The first beoeltl an l‘ U‘C0 member pets is the opportu¬ 
nity to save money. 

Lots of it. 

r U*C0 maintains a database of every mail-order adver¬ 
tisement that appears in the major computer magazines. 

When you want the lowest price on something, |ust 
iBlectronically) mail your shopping list to rU‘CO. 


Within a day, you'll get the three lowest and most 
recentJy quoted prices...and, quite possibly, some still 
lower prices lhai haven't been published at all. 

l*U*CO protects you. 

Of course, buying mail order can get you more than low 
prices 

11 can also get you a tot of problems in delivery. 

So, along with the low price quotation, you also get 
rLI*CG member evaluations and reports about the ven¬ 
dor, .and, to make sure that you'll be happy with the 
product, a bibliography ot reviews, articles and letters to 
the editor about the product or service you want to buy! 

In short, as an I'U^CO member, you not only find the 
lowest price.. .but you might also find out that you don't 
really want to spend the money in the first placet 

These are the first steps in 1*U*C0's program: 

1. Getting you the lowest possible prices. 

2. Giving you an assessment of the potential vendor. 

3. Providing information on the actual use value of 
the product. (An awful lot of protracts sound defter 
in their advertising than they are in featity That s 
why so few companies offer a money-back 
guaranty} 

Continuing protection 
from I*U*CO: 
the Computer Registry. 

As an ruXO member,, you can become part of our 
exclusive Computer Registry. 

You simply register the appropriate information about all 
the hardware, software and peripherals you own with 
l‘U‘C0 

Then, as updates are announced, problems are discov' 
ered. fixes released and so on, you automatically get this 
inform at iorr. 

Mo more finding out a year after the fact that the current 
version ot your program Is 3.14..,not the Version 17 
program you've been using Likewise, you might find out 
lhai the mysterious system error messages you ve been 
getting aren’t just your problem, but rather wide spread. 

{As a personal note, this J*U*C0 service is invaluable 

In the early days of personal computers, hardware, 
software and peripheral manufacturers used to be pretty 
good about sharing information. 

today, tbeyie not. 

In the last few weeks, I personally have learned: aj my 
Macintosh 512K Upgrade is defective and won't work with 
MacPaint under certain circumstances; b) the ROMS in my 
Anadex printer have been upgraded; c) the ROMS in my 
IOMEGA BernouJIi box have been upgraded; dj MicroPro 
elimirrated the copy protection on my version of Wordstar 
2000 Plus; ej MicroPro had a bug in Info Star for more than 
1B months and didn't tell anyone. 

!*U*C0 membership would have avoided these un¬ 
pleasant surprises) 

With rU''C0, you gel Ehe information you need on an 
individualized basis..^and you get it fast. 

You don't have lo tear your hair out wondering about a 
problem. You might even find out abouI the problem before 
you encounter it! 


l*U*CO; 
the iron f i«t. 

The best part of ril'CO has been saved for last. 

Yes, t‘lJ‘CO will get you lower prices and wilJ give you 
solid information about the integrity and usefulness of 
products and vendors. 

But, more importantly, your membership in rLI*C0 
gives you the power of belonging to a community...a 
community of computer owners and users who need to 
protect their rights. 

For instance, a group of software publishers recently 
managed to get the Louisiana legislature to pass a law 
“legalizing'^ the non-warranties they provide with their 
software, {You know, "this software is sold without any 
representations that it will work'.) 

rU*C0 will fight that kind of nonsense by lobbying 
against It. 

Likewise, when a company...even a major com¬ 
pany,, announces vaporware, TLI^CO will use the same 
tools to fight back...to prevent publishers and dealers 
from gettinq us all aglow about a new machine or a new 
piece of software that won't be delivered tor months. (For 
instance, how many people would have bought the Macin¬ 
tosh a year ago had they known that the "hundreds" of 
programs to be ‘'shorliy available" simply didn't exist?) 

Finally, when the situation demands it, l'U‘C0 will be 
ready to sue. For example, what do you do in a situation 
where you run out and buy Wordstar 2000 Pius...only to 
find out later that its files are not compatible with the 
original Wordstar? (If you read the advertising,, it doesn't 
say a word about it. 'You find out after you've laid your 
dollars on the table!) 

Ther«^s a lot more 
to the l*U*CO story. 

The whole story of 1*U*C0 and its benefits fakes eight 
pages to tell. Ads . especially those that tell the 
truth. . .are expensive, so we can't take eight pages In this 
magazine to tell the whole story 

But, if you send us a buck, we'll ser^d you the entire 
rU‘C0 information and enroNment package. 

Ttou can make up your own mind whether it's a dollar 
well spent or rrot. 


IntsrnaliQnal Union Dt Compultr Owners, Inc. 

Suile 4aoEp 

30 tasi Hiirnn SIreeL 

Chicago, Illinois 60611 

VES. i'm tired tjl being ripped oft. Enclosed is St. 00. Please 
send me the infomration and enrollment package for rU*C0, 
the International Union of Domputer Owners. 

I understand that I am under no obligation to enroll 
““ PLEASE PRIWT ALL tWFORMATlOH 


NAME_ 

COMPANY. 
ADORE SSL. 
CITY _ 


. STATE . 


. ZIP. 


l*U*CO 


International Union 
of Computer Owners, Inc. 


Suite 4806 
30 East Huron Street 
Chicago, Illinois 60611 


Inquiry 43fi 
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DUST 

COVERS 

For Personal Computers and Small 
Business System^ Peripherals, Game 
Units - Protective, Lon^^Lasting Vinyl 
Resists Both Dust and Liquids. 

- CHOICE OF COLORS - 


Amdek 

Franklin Ace 

Apple 

IBM 

Atari 

Kaypro 

BMC 

Okidata 

Columbia 

Ran a Systems 

Commodore 

Star Mi cronies 

Corona 

Televideo 

Eagle 

Texas Instruments 

Epson 

PLUS OTHERS 


GROUP/VOLUME DISCOUNTS A'/AiLA8LE 

FOR FREE BROCHURE WRITE: 
ENCHANTED FOREST 
P.O. Box 6261. Newport Beach, GA 92662 
j 11S Onyx} 

Dealer Inquiries Invited 


Inquiry 141 


BLUE BOOK 


Prices shown for thousands 
of computers, software, and 
peripherals. 

Each listing includes sug¬ 
gested list, avg. retail, whole¬ 
sale, and used prices for all the 
geographical regions of the 
United States. 

Send $12.95 + $.50 postage to: 

NCDA 

Naftloosl ComputBr DfiBlarB Associalion 

5420 Hwy. 6 North 
Houston, Texas 77084 


Inquiry 74 


DATA ACOUISITION TO GO 

INTERFACE FOR ANY COMPUTER 



Connects via RS-232. Built-in BASIC. 
Stand alone capability. Expandable. 
Battery Option. Basic system: 16 ch. 
12 bit A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 

SPECIAUSTS IN PORTABLE APPUCATIONS 

(201) 299-1615 

RO. Box 246. Morris Plains. NJ 07950 


ELEXOR 


Inquiry 140 


\ferbatim 

flexible disks 

Call Free (800) 235^137 for 
prices and information. Dealer 
inquiries invited. CO D. and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

iOO Foothill Btvd 
Sari Luis Obispo, CA 
93401 In Cal. call 
(800} 592-5935 or 
(805) 543-1037. 


Iriquiry 296 


maxell disks 

LIFETIME WARRANTY 


Think you'ie getting the beat price 
on Maxell Diskettes? 

You're right ... BUT ONLY IF . . . 

You're buying from 
NORTH HILLS CORP, 

We will beat any nationally adver¬ 
tised price* or give you a 15 disk 
library case FREE! 

Cali us last—TOLL FREE—Jor our 
best shot every time. 

1-800-328-3472 

Formatted and hard sectored disks in 
stock. 

DedJer Enquines invited. COD'S and change cards 
accepted- Alt c^rderB shipped Imm Glock within 24 
hours. Why wait 10 days to be shipped? 

M4 w 

North Hills Corporation 

3564 Rolling View Dr, 

White Bear Late. MN SStlO 
MN Call Collect 1-612-770-0485 
“verifiable: same product, same quantities 


PRINTER RIBBONS 


PRICE 

PER 

PER 


RIBBON DOZEN 

ANAOEX S500 .... 

.10.50 

109.80 

APPLE DMP ... 

...... 5.50 

58,80 

brother HR-15/25 MS . 

..... S.95 

68.40 

C. ITCH PROWRITER .. 

5,50 

58.80 

COMMODORE MPS401 

8, DO 

90,00 

EPSON MX-FX 70/80 ............ 

5.00 

48.00 

EPSON MX-FX 100 ... 

6,95 

75.00 

EPSON LQ-150Q .. 

...„ 9.75 

111,00 

GEMINI 10-10X-15-15X ... 

. 2,50 

23.46 

ISM/IDS 4-COlOR ... 

...... 15.75 

180.00 

IDS M1CR0PRISM4B0 . 

. 5.75 

5B,S0 

NEC-3500 M/S Nan Flip 

6.25 

69,00 

NEC-350Q NYLON .. 

9,00 

96,00 

NEC - S023A .. .. 

. 5.50 

58,80 

OKIDATA 80/82/83/92 .. 

_ 2.50 

2340 

RADIO SHACK OMP'210O ... 

.. 7*50 

87,00 

RADIO SHACK LP VI & VJIt 

... 5,75 

58,80 

RITEMAN .. 

0.50 

96,00 

SILVER REED EX 550 M/S ... 

8.50 

90.00 

SILVER REED EX 550 NYLON 

6.95 

75.00 

TALLY SPIRIT - 80 M/S . 

. 7.50 

84.00 

TALLY - MT-160 .. 

...... 8,00 

90,00 

TALLY - MT-180 . . 

8.50 

56.00 

TOSHIBA - 1350/1351 .. 

7.50 

87.00 

Aid Ship. & Hinit, — 

To Order Ca]l 

Toll Free 1-800-742-1122 


In Ml (313) 569-3218 or Write for our Catalog 

DWIGHT COMPANY, INC. 

15565 North fand Drive - 

West To¥wer 

Sauthlieid, Michigan 48075^96 




DATA ACQUISITION 

and control for ANY computer 


The Model 1232 communicates via RS-232, 
and has 8 analog inputs ( + 4 VDC^ 12 bits}, 
B digital inputs and outputs, and a 2DD8 
point butter. Suitable for field data logging 
or lab use, the 1232 costs only $690- The 
8-bit system (0-5 VDC) Is $490, Detailed 
manual, S6. Phone our applications 
engineer at 617-899-S629 or write: 


M M STARBUCK j 

T-^ X a MT\A ^ 


D.ATA COMPANY 


225 Crescent St., Waltham. MA 02154 


Inquiry 366 


..aft 


Inquiry 121 



Inquiry 12S 

























































lAlAANCED 
CXJtfVlPUTER 
PRODUCTS, 



1985 

MAIL ORDER PRICING ONLY 


NOW LIQUIDATING GAVILAN COMPUTER 
CALL FOR GAVILAN 8/16 LINE COMPUTERS 
See Below-GAVILAN SPECIALS 


^ ya PUJS CARD .. »z&« 

CQEX 16K HAM CAflD. SHZ 39 
COBCPAH QVW (WflMiLE, AflK 

COEXMCOLEXT WK CWW. .SAI.E W,95 
13 IPKA50 IX} |ll,l6h .139.9C 

K0ir«IWBTON 3fl^3TE« SA¥EF| » 

KEWtStHQTCW PC 3AVEH . 3994 

KBAFT JOVSTICK. . . .3996 

MCr S>EED DEMON.2i996 

MKHOSOFT Z-60 BOFTCMW .2*7.95 

ORAPPLEH PUUS. 11996 


BUFFERS! QBAFPLEB 
QHAPPLEH BIFEFI BERIAI. 

VIDEO 7 ms lie ro 

APPLE 
APPLE 
APPLE 

APPLE Mfr DI0K COWmOLLER 
APPLE IW« OOOLIlfa FAN StSFEW 
BTREET ECHO II SPSOH STOTEM 
TIT.W ACGELfBATQH 9 CAK) 


91«l.96 
SALE 1110.95 
1W.95 
».l» 
Ae.95 

59.95 

49 95 

49.95 
.99 95 
449.94 


FARADAY IBM PC(^ 

CPU BvPfri mX4* VS DUB Cht^pU 

¥349.9S 


WIZARD so COLUMM GAUD. SALE 99 DO 


ROCKWELL AIM 


IBM PC HARDWARE 


AST -GiaWiQPLLJB" *4K. 


aQWk DISK COATnOLLER 
HAM hSK CONTfiOLLEH. 

ID Mb MTSflMAL kAIW DlS:.. 
ID Mb BTCIWAL HARD DISK.. 
IS hn MTSMAL HARD DISK.. 
ll!.MbE)aEnHALMA»l DISK . 
9Q WATT BOOSTER BUPPl-T 
1W WATT ISM aUPF^V 
PC [i{jfAPA.TiBLS KSVBDAnn 
mu PC CMASBiS 
PLAHTBCWICS "OOLOmwU&-- 
iq Mb IHT TAPE STT15AMFR 
PERSVBT MOWS CARD • 
PARADISE HONtWOOtOR 
HERCULES MONO CARO 


.S19S.0D 
.£4S.eS 
iM.es 
£4S.e5 
a«.DD 
. ass.DO 
.. . S4S.» 
lD4e.D9 

149.95 

159.95 
, B9 DD 

3SB.9a 

iisoca 

1H9.W 

40904 


BROTHER HH^ISPJR 113lf«| SALE 

BROTHER HR-MPIS |2S:p*l SALE 

BROTHER HR^PIS laecflll 
KEWI BROTHER M30£4 r£4«P*i| 

COEX MFn- (flObjieJ SALE 

EPSON FH-BSHBOFT |100c^4J SAVE 
EPSON MK MFT fKfcpal 
EPSON n.»|1Kk:0b| 

EPSON FX lODOeOPPBl 
MACINTOSH D( tk SERIAL IXI 
QKIDATA 9SP (IfilkHiil 
QKIDATA S3P C1»cpB|- 


SAVE 

SAVE 

SAVE 

SALE 


dKiDATA SDGdP faSDwil. 
tCSHlBA Pi;iEli1 194^(4 
star 'DeIHUI IDX [1 agt;|qr1 
STAR OEMHI ICBPC 
StAfi CEUNI 1 EX 
atJUR GEhiNI 1 EKPq 
SPEClSL STAR STX® THERMAL 
NEC BDQTA PCtHTABLE PRINTS1 
PANASONIC lOai SAL 


SBdS.IXI 

599.00 

89000 

1E99.D0 

149.00 

160.00 

Hsoun 

TSO.OQ 
la&dD 
najofl 
399.06 
£19.96 
775^ 90 


339 00 
37100 
449.00 
13900 
3^.95 
359.00 


AMDEK 3000 lOHEENI >139.95 

AMDEK Xm lAMSSTl I49.U 

AMDEK 310A IIBM AMBER] 189 95 

DAU. FOft CDLOn I S NEW MODELS 
pm HX-i:j liShI CQLdRj 4W.B5 

PCS SA-1 7 ^I.ACSh 691 95 

PCS UAX-l£ IIBM CREEK] 19a BS 

pm doumlea acaao zet.dd 

fAKAN A-ZD IHLASS 39S.DD 

ZENITH iZzAHzm EH.BB 

ZmiTHZVU 1317136 CM 

3ANVO SBOd IMStyRESI 379.Q0 

BAN VO 7590 <HI HB8) 379 00 

BANVO (LOOKALIKEH3" M1BEP SALE 74 86 


BtZCOHP "PD WTELUMODEU " [NT] 9349 94 
RAVES BMAFTTUDDEM 1300 C^T] AEH 04 
RAVES BMAHTMOOEM 1300B (IffTf 399.96 
HAYEB SMARTMODEM 300 lEXn 209 96 
HtCROWGOEM APPLE ll« 249.96 

PROMETHEUS 1200W IMACINTOSK) *0996 
PfWMETHEUS laOOlPC EKTI 36996 

NOVATION! ACCESS 1-33 368 96 

CAT COMMUNICATION8 BVSTEM 41996 
APPLE €CMP. LOW COST MODEM 1300149.96 


SEAGATE 3T600 5Mb 
SEAGATE 3T4te IISMbr 
SEAGATE 110WfajSrT31£ 
CMI 10. 14. Z3Mb 
|ME to. 15, 22Mb 


126900 

44900 

449.00 


gyaUEBT REHDVCABUE 

DAU. FOR OWTE CW 
CAPACn HMO 9 

SURER SAVER 

SHUOART 8Ae04 HARD 

5Mb 

flEW r ACTOftV Wv 19 ISt.W 

OIRECT _ aw IW 1M.M 


TEACSM 
MITSUBISHI 4861 
SNUGART 466 
TAISfUCW m400-2 

r' DAa SflnCS 
SHUGAAT iBDtn 
SIEMENS FDOlDO-a 

ENS FDDDOO a DSlDO 
ktTS M 23 B 4 

uns Maem am. 

TANDDN B4AE AHl. 


SI 29.95 
14996 
124.96 

189.95 

1289.96 

129.96 
195.<0D 

439.96 
439.9fl 
369.« 
3fifi.e6 


■ IIII ■ 11II hii M 

EH" CASE POWER BLiPPLV 3SB:B 

EH" pUAL H HE. wfPfMER SUPPLV TB.B 
□UAL. Cft^ iVPOwefi auPPLV 979.9 

TUmiNE DUAL wTPOWfH BUPPIT tlH D 

SH" HARO DISK VVPOWEH SUPPLV tll.B 

SH" W NKJHHABO DIBK 111.1 


APPLE DISK DRIVES 


£ lini# C0MPAT1H.E $174.14 

£ iini4 ooMPA'WLE w mm 1*4.14 

HICPOBCI APPLE m DRIVE ?11.16 

APPUE N Id APPLE Ik AnAPTOFI 1995 


TtCMAP SRAPHICE MASTER 
rei^Fi cuptaim «k 
CDflTia PC PCnmTAL. . 
pm [T OUADCHAOUE AdAf^DR. 
THT nl S1MV£L STAND. 

SVST2M STAND. 

EOENSION CABtf «M MONO 
KETBOARD EJlTENaON CADLE 


01AMON0 ILEMONl. 

EMERALD n-lW} 

BAPPHIRE IPEACH). 

FTUBV lORANSEf 

COBC 3841): HULUCAIW *W 


.at.OD 
•,2l DO 
3800 
28.00 

3900 
49 00 
59.00 
69.D0 
UN 00 


Q4K STATIC RfiMCARD ¥199.flS 

fMJg MAJOR OEM pURi^IASE 
WWJLE ajPPLV LASTS 
ALL NEW, WITH DOCUMENTATION 

* TUAHT BOAHD SALE 99.95 

* FRONT PANEL BD |!MSA« SALE 79.95 

* SOBO MPU SOAHD SALE 49 06 

* 4- FLOPPV COWTROLLEP UMuftwNJ 149.96 

‘ S-lDD EXTEWSI CARD 24.96 


.□iLf use BYPASS CAPACITOn 101^.611 

,1 i# Disc BYPASS CAPADfTOfl IMJfl.SO. 

.OlLf UONDLITMC CAPAaTOn iDOYTl 25 

.1 ijOnOlnwC CApAcfTOn idwhW 


PN2222A 
PN 23894 
PNStfi 
2N 22184 


2N2906 

aNaeo7 

ar^oH 


7S1.00 

ecl.oo 

3f1.« 


471.00 

4J1.0D 

1.89 


2N3904 

2N»06 

TiP29A 

T1P30A 

TIPUlA 

T¥a2A, 

IN414S 

IN76P 

1IMD02 

IN4D04 

upczaoa 


OPTO ISOLATORS 


UCTTJ! 

MCt,« 

MCt-Cfl 





13.95 1325 

4.75 4.10 

'Lt 3-74 3 SO 

^ ^ * 3* 

s 10 

7 26 6 95 


D'SUaMIKJATURE 


1-T* 35 

13 ia 12.90 
3 40 229 

UtgHiWB 99 

IS B5 15 75 
6.26 5.10 

Mlg HlW I .99 


Hooil 33.26 MtQ 1 
(OTHER STYLfS IN CATAUCltt] 
OEHTHaNICS 

HlC38PlivU4e 
IDC 38 Pin Famolfl 
Snldo- H Pti Main 
Snktar 36 Pbi FwruA* 

^^^A^L TlOLt FREE FOR IDC'll 


6 76 




NOTICE TO DEALERS - We W|(l Pev 
Top Dotlit Fw Tout Excess Itivsnliry 



Corporate Buyers 
Call For Volume Quotes! 



e«D 1 136 
6662 6.86 
7.90 
8,75 
2.20 



12 95 

2.96 
11.28 

11.96 


435 

4.76 

9.69 

11 .« 

4.28 
12.2S 
12.76 
12 7ifl 
ItTfi 


USD 

1325 

17.96 

I7.9fi 

13.30 


ZBfflH 3496 I 78671 37,96 


DISK CONTROLLERS 


l#D7B5*24.95 
1771 16.95 

1791 24.75 

1703 28.60 

17B5 26.50 


TTB7 

t£9.W 

«S45 

02.05 

Ne57e S.Bfi 1 LM30(35 

1 15 1 MC347a 

27fl1 

27M 

*9.06 

40 ee 

6272 

1991 

24.95 

11.95 

VOLTAOE RCGULATORS I 

27M 

40ftfi 

2143 

)2.9S 

TBOSTAte __ 

1 70O5KN*I1 . 

27ft7 

2Bje6 

6216 

12.95 

a. 12, 15. 24V. .09 

12. 15. 24V, 1 



! CRT CONtROLLERS I 

6545 

>14.9S 

8275 

(2540 

1 TMSftftia 

US48 

17.95 

7220 

3ft.fta 

8380 

9847 

1i SO 

4027 

UftA 

6645 

dftSK 

1475 

4037 

2l.ft5 

1 ftD32 


88047 24 6D 


1 UARTS^USARTS I 

0.ft8 

1 2340 t *28 

1 IM8402 ! 

Aftti 

azOG [D.6G 

tMS66ft1 

8.76 

1 IM84CIZ 7.76 

I 2U1 

1 EPROMS 1 


an™ (4«t>iei 

2758 (SV) 

271 a (4aCnSj 
271 a (IDiViSj 
281 a (bv) 
thi£27ia 


2732 HSQdSl 
2732 1260I5I 
2732 IZOeviBI 


( 3.10 
3.B5 
a.iu 

а. Ts 
Q.m 
8.HI 
7.80 
D.BQ 
4 60 

б, 25 
16.95 


30.13 

UBS 

1BM 

3896 


J73SA,-J 14501161 3 8.6D 

J732A 1250881 615 

37224^2 4300)31 >2 SO 

2744 lAEOnB] 8.40 

2744 l250nB] 7-40 

27B4 laOOnBl! 17.50 

TMa2EB4 |440n31 12.18 

MCWEgFM 14401)31 34.14 
MCUB87RIS 1350(191 31.95 
2712a'31XnnS| 21.6D 

2712a |25Di)St 2296 


2101 1440(131 
21 LD? C44<HSI 
21K-1 |45Qn0| 
eiLOB'B (25080) 
2111 |440iB| 

2113 1450)3) 

J1I4 1450)3) 

31t4LU(4eCnO 1.60 
2114L-3C3CI0H) 1.70 
2114L-2(20Chl 1.89 
2147I66«3) 

4044^ 1450851 
4644.3 1300861 
4044-2 1200861 
UP1M1Q IlOQnB) 
5101 [CM05I 


2 75 
W5D 
6712 60 
0N33O 
6N390 
4 60 
3S5 
375 
435 
375 
360 


MK4M9 S4.I16 

TMM!2Die-2 120D85I410 
TMM26ie'l6[19(Jn14 9S 
TMM2D1B-1 UOEV'Sieia 
HW«1lBP4ffiO!yiSI4 7S 
HMB811BP-3 (150)91 4 K 
HM8iieF'2 (1208316 36 
HMgil0LP-4 |LP) 6.30 
HM0119LP-3IUP) 675 
HhW1ieLP-?|LP| BBS 
Z61S2 L3D0«e) 32.B5 

HM6264P-16t160)32.B5' 
HMe264LP-15 (LP)3e.B5 
749189 {3586) 1 45 

B3415{BBti3) 3 96 

^25 {SDNS) 3.95 


DYNAMIC RAMS 


4D27lS50(£) 11.2ft 

1tD9(ai»()S] .7ft 

4118N-2 (1D0)&1 ).SD MlD.lS 
41(2DChSl t.ftd 413.80 
41 18N'4 (ZSOlSl t 48 a/l0.80 
41 EHN-lliO {I sOilft.BD ^e.Sft 
41B4N'Baa {3001)4.96 9124.15 
41E4N'13D {l30ia| a.4« 
TMS4 l'S4 (140)91 0.18 


TMS44 EB 11 GOnSl 19 75 
4]38ft-lU (I80n| 12.95 
413CHSr20d (ZDOnJ 18.95 
TMSaaao iaooi9| I.aft 


uuasaa (aDoiSi 
ura]4i 1 ODoiSi 
MkIfiZsa {2SIXSI 


GAVII-AN SPECIALS 


r 18 LME COMPUnnS 
16 UNE BV BD LCD DISPLAY 
8 LWE BY BD LCD DfSPLAT 
THERMAL PHINTEFr MECHANISM! 
QAVIUUSUIBM KCTBOARfiS 
Alt K 11 THERMAL PAPER |60D bti 
PASCAL SOFTWARE w^MAMUAL 
12V Nl-CAD BATTERY PACK 
2D UHi CRYSTAL OSOLLATOR 


(79.98 
aa.9& 
24 95 
14 95 
2.99 
B9.00 
10.98 
315 



SUPER SAVER 

(BM PO^ 

C()(np. ClS(DD OtBh Dbvb 

*89” 

HPTf CR SPECIALS 

AMD791Q 

3DG BAUD MDCftM K) 

*29®* 


DATA AOUFS1TION I 

ADCOeODftUW 

*000817 00 76 

140BLD 

A0COeO4 

a.*s 

□AOO0OD 4.7S 

140SL6 

QAOjjeoe 

1 OD 

□Aooeoe J9fi 

□AClOO 

ACKXJWO 

4.4X 

□JlCliWW 70S 

fiACG9 

WO«lfl 

14-35 

DACToa; ft-es 

eiaOdi 


AJJTSSgjN 1 IH 


LF13301N t.99 


LH108AH 33.95 
LM3D0H .99 
LM301N .35 
LMSfMH 1 ao 
UriSiKH 95 
LM308H 476 
UM307W 40 
LM606CN .55 
LMDLDCN 1.68 
L113T1CN 
LM3F2H 
LMDraCN 1 48 
LM3xaH 1 65 
LM3I9N 1.1ft 
LMa20 Ua« vRi| 

ii.ua24N 95 

LM39irt .19 

LM34a t/m YFUl 


1,75 


1 75 
2,1S 
UM370N 4.95 
LM373N 3B5 
LW378N a 73 

UM377N 1 BO 

LMSSOCN 56 


LJ43aiN 


LM302N 

LM73av 

LM739<I 

J4EE31 


LM7CIBN 
LM7DBH 
LM710 
LM71I 
LM715 
LM723H 
LM723H 
LM7M 
LMTag 
LM74ICN 
LM74IH 
1M74IN 
LM747 
LMFAB 
LMIDI4 
LMIXU 
LWtOll 
4*313» 

MCI 341 
MCI 350 
MC13SO 
MCI 973 
LM14U 
{.M1558H 2N 
{.lAIBPO 236 
LUia)2 
LMia» 

LUia71 
LUia72 
LU1B77 
LMUflfi 
LMiseo 
ULN30D1 
UlJn003 


1.90 


3.B5 


1.45 
1.05 
1 06 
1.16 
1 66 
0 7S 
1 55 


9.18 

34Q 

6.48 

6.48 

32D 

tie 

170 


xflzsoa 3.76 
*Hg?07 ilO 
)(FW20a 2 40 

JCHKIt 376 
LMM77P 2.00 
LMBftTaP 2 36 
LUZSqo 83 

UMJflOl 10 

LMaioa .so 
LM20O7 2.46 
LH2&17 2 86 

LMSeOD .66 


LM3914 I2.SS 
UASeie Ej 98 
Lhtsaia 
MC4a24 
MC4044 
RC4t3) 

RC4135 
RC4)61 


28« 
STB 
4.36 
575 
t 10 

3.76 

2.76 


CA3D4ft 1:26 


CA3DS2 1 eo 
CA30S3 1 66 
CA.50ea 80 

CA30W1 ?116 
CA30nfl 346 
CA31W *31 
CAiJUO 110 
CA^Ufl 171 
CA31H I 40 
LM130W 1 26 
LH13808! 1 46 

LM137(» T.4S 
LF347 2.19 

LF361 60 

UF353 .99 

LF35S 1 10 
Lf358 1 10 

LF357 1 30 

T|ja71CP 7B 

tLoraCP 1 38 

tU)740N 

TLoaitP 


7BLD5. 12, 16V 
7BMDaC. 
7BMaT9MG 
7BH06KC. 

7afl6K Ate 
12. )6, 24V 
7eD6T Aiw 
a. 12, 18. 24V 


1,29 

79 


7BID6. 12, 15V 
LM3D0K 
LM3t7H(K 
LMa?3K 
LM337K 
1JM33SK 
LM350T 
LM35DK 


1.10 
TL4fft4 4.1D 

a*BiB 106 

TLw 330 

IMC^IO 1 40 

MC34S0 4.15 

MC5458 1.28 

3.75 
6.25 
7B5 


1,39 

75 

1.2S 

126)3.65 

45S 

376 

B.7S 

4.56 

4,76 


SPECIAL PURPOSE CHIPS 


1260 


MCI 4411911 SO 
BHW1 11 60 
54 TOT 
6018 
5118 
5307 
MC^4 


10,50 
1060 
076 
3 76 
050 
58187 12.26 

SPIDtiO ^)a«#i 


9.75 


56174 
56OT 
AV53976 

AYSSeOO 11 50 
2S134»1U 9 50 
251SO091. 9 50 
LP1073Q1 27 06 

3341 4 50 

11E;Mq 13.23. 
h«Ct5SD8 2.B5 
9.S6 TH1663 


e»1«a ft 1.23 
76477 3 76 

76406 5 76 

70400 0 76 

AVBSUiO 7.06 
A'Y3W12 7.06 

SB1-2B3 36 JK 


DISKETXBS 


$1 dftaHQOO 


"ISM PCS ' 

DS/DD 

Hub Rings $1,35^1^230 

Tyvac Cover __ 

Mglor Mtgr. 51,5088^26 


eW" DISKETTES 

VERBATIM 52M1 SSJDO 
VERBATIM 86l>ft1 DS(DD 
MAliELLMD-1 SS(Db 
MAKEll Mb-2 DGlDd 
bYSAN 10471D S£(DO 
UYSAN 1D472DDSAD 



gW" Dtacei TEG {MAC. del 

8u " NEAEi Cleaning kit 

flT' HEAD CLftAWJG KIT 
ovMFO IBM f>c DtAONganc 
ILPPIUE ■ OlAUNOeiniC P(» 
MA13NTOgH DISKETTE HtJtUEH 
6H' • OigKFTTe HOLDEfl 163^ 


EXPANSION MEMORY 


64K UPGRADE (Set of 9f$24.95 
256K RAMS [zseKxi) $15.95 


IBM PARALLEL {Sbkkhidl 




KEYBOARD- EXTENSION 
115232 GENDER CKANQEH MMo-UNa 
FtS262 OQVDER CHANGEFI fn>de^F«mte 
NUU MODEM AJWTOB 


(2Bftti 
24 96 
BBfi 
U.Bfi 
U.9Q 
14S6 


SPECIALS OF THE MONTH 


m7 - mz7 SAU Call 

Afi PfllNtlfi SWITCHBOX [Parallel! 5e9.&5 
TELEDATA MODEM VIC 2(M04 42.&5 

APPLE lie KEV0OARO 49.^ 

IBM COMPATIBLE KEYBOAPIO 99.95 
POTTER POWERLINE MODULE 5,99 
CALL FOR DEC RAINBOW BLOW-OOT 
NEC82D1 PORTABLE 369.95 

NECB027 PORTABLE PRINTER 369.95 
ZEIWH Zi SI PC OOMPUTERSALE f 99S.M 
IBM PC, 25eK 2 wfDRIVES 1795.00 
IBM PORTABLE 1350,00 

COMPAQ PORTABLE 2195.00 


800-8M-8230 

910 59S-15aS 



74LJ30D > .26 
TALSOI 25 

T4L302 25 

74LSQ3 25 

74L304 33 

74L8135 « 

744J3J38 27 

741609 28 

74IJ310 2S 

74LSlt 33 

74LS12 33 

74LS13 39 

74LS14 SS 

74LSI5 33 

riLSbD 28 

74L9ai 31 

74L9JS 31 

741,538 31 

744627 a 

?4Lsas a 

74L33a 35 

741.9OT 33 

741533 53 

741S37 35 

741538 39 

74LS40 25 

741S42 4A 

74LS4T 74 

74LS4a 74 

741^61 36 


f4La73 
T4LS74 
74LG7Q 
74t-S7a 
7416 76 


741669 
741610 
74161Z 
741^ 
7*1.305 
7JL3aB 
FALSI 177 
T4L31D1 
74U3112 


7413113 

74 L 3 tU 

74L3122 

7413123 

74 L 3124 

74 L 3125 

74L312e 

74L3132 

74 L; 313 B 

r4LS13S 

74 LS 138 

f4LS145 

r4LS143 

r4LS1fi1 

r4Lsia3 

f4LS164 

r4L£1l!.9 

r4LSlM 

FJLSIEF 
74US16S 
74LS10EI 
741.3191 
74L31M 
74|.$ie3 
T4L31B4 
741J5195 
74L51W 
r4LS16S 
74LS199 
74LSinD 
74L£lTa. 
74LS124 
74LS1T6 
74LS1B1 
74LS1ftD 
T4LSlfl1 
74LSia;] 
r4L£ll3 
74LS114 
74Lft1BS 
741611* 
r41$1B7 
7419221 
741^4 □ 
74162*2 
741S249 
74LW4* 
7410745 


74LS247 

74LS24B 

741534* 

74LS251 

7413263 

74L5S57 

74LMM 


74113291 

7413268 

74LS2T3 

T4LS27S 

7413278 

7413265 

7416293 

7413293 

7413214 

74133l» 

7413374 

7413347 


74133M 


74l,53?3 

T4L3396 

T4L338e 

74LSM7 

7413388 

7413373 

741337* 

7413374 

741^77 

7413384 

74l33Sa 

7413380 

T4LS3a3 


7413391 


4000$ 

.29 

4)829: 

ft .80 

4089 (7 BO 1 

4598 

*001 

24 

4029 

.76 

40« 

.35 

450* 

41302 

24 

*030 

.30 

4086 

.31 

4597 

*Dd6 

7ft 

40dl 

3lZ6 

40*1 

.26 

450* 

*007 

28 

4022 

£ 15 

407n 

.35 

4aia 

*Doa 

95 

4034 

1.91 

4071 

.36 

45)1 

40o9 

31 

*C36 

To 

4072 

.26 

4512 

*OlO 

39 

4037 

1.96 

4073 

.26 

4514 

4011 

34 

49*0 

.76 

4076 

.26 

457B 

4013 

3*, 

4041 

76 

407* 

75 

4516 

4013 

3*; 

*0*2 

85 

407? 

.35 

4516 

4014 

76 

4046 

flS 

4078 

35 

4520 

*P16 

» 

4044 

.89 

4061 

.29 

4555 

4016 

35 

40*6 

SO 

4062 

.20 

4566 

40)7 

86 

4047 

80 

4065 

.95 

4566 

40)6 

79 

4046 

.99 

4066 

.65 

B0C95 

40)9 

.39 

4049 

36 

4<m 

.45 

BQC97 

4020 

.80 

4050 

34 

4094 

£95 

MC14408 

4D21 

.80 

4081 

.m 

409ft 

1.90 

UC144D9 

4D22 

.80 

4082 

.7* 

409ft 

1.98 

k4Cr44i!d 

4023 

.25 

4083 

.78 

4501 


ucuilt 

4024 

-89 

4080 

3.IH 

480S 

.08 

h4C1*4l2 

4025 

.25 

40H 

2.9a 

4005 

.4ft 

MCl441ft 

4027 

.4$ 



CALL 

POfl 74H0 

I 


74SO{>fPROMS 



74SOD(.2A 

74502 .34 

74503 34 

74504 44 

745a4 44 

74Gaa 3a 
74501 31 

74510 34 
7*511 .36 
7*515 35 

7*SaD 35 


7*852 

74538 

74540 

74551 

74S64 


745112 Jftft 
745113 .48 
745114 .45 
7451Z42.68 
7451321 Ja 
74Sim .48 
74S134 50 
748195 50 
7451381 3D 
748135 80 
748130 80 
7431*0 55 
74816) n 
748153 00 
7*5157 00 


743-158 
749180 
74S151 
T4S174 
745178 
745158 ■ 
745154 
745195 
74S1M 
745340 
745341 
748342 
7*534.) 
7*53*4 
7*8361 
7*5353 
7*SM7 


1 90 
l-TO 
110 
110 
7*9359 1.10 
CALL Hm I4MC 


74S280S1.1ft 
74S2aa 1.98 
745287- 1.98 
745288- 1.95 
745373 2.09 
74S374 2.09 
745387* 1.95 
745471*6.95 
745472’ 4.9S 
74G4r3- 4.06 
74S474' 4.08 
74$47ft' 4 98 
74^70'^96 
748871 ■ 3-06 
7*^72'4 96 
7*987-3 ■ 4 95 
7*9940 340 
,1 2,40 



74C74 $.85 I 74C161 (1.16 I T4C373S2.3S 
r4C17B l.ia r4C374 2.36 
74080 1 TB I r4C240 1 69 740901 .5ft 
74136 ) 16 I 74C244 1.aa I 74C922 4.46 
■UM 74C IN STOCK — ALSO IH CATAlOO 


Mail Order: P,0. Ba* 17329 Irvine, OA 92713 
Rotafl: 1310B £, Editiggr. SanU Ana. CA 927P5 
{714) 55e 8813 

VAIL ORDEd PRICING &NL7 


niftlB: Vk jnqi VIdA. IE. K). DeDbU ant ?nxrM clc£tL 
SllEill nil CwnpHT) Wb dd nd cha^ pHi usd 141M ve dif 
ftHsa^ UiKta [B)im(l)nsi ad ithU cad 4 Ih 
MhdDoVtftAvrllC CeOVom 1503 w^311%d4|iiM Mil) nrdH 
JW d^ipng bd Ividhg kc |1PG tiSa snicdaii' stipod 


Inquiry 12 


APRIL 1985 ‘ BYTE 469 











































































































6&D0/01/05/09 micfoprocessor 
sottwofe development tools for POP-11 
VAX, IBM or Other mainfrqmes: Cross* 
Assemblers. High-level Language 
PL/W Compilers. Linker, and 
Simulators. 


TIMELESS WARRANTY 


AFFORDABLE M-68000 
GONPOTER SYSTEM 


$99 SINGLE BOARD 
COMPUTER / CONTROLLER 


Monitor Mover 
Gives Back the Desk 


Inquiry 3^6 


Inquiry 375 


S" CRT (Grrm/hile) 


T' CRT CAmbarl 


15'" CRT. no caiB 


Drive AnstOif Cird 


Drive Mechaniim 
Power Soppilv 


Keyboard [No BnctbE.) 


$13 

$4SS 

$13 


$23 


S53 


$26 


S53 


$34 


$29 


** Include! board, cabla. dOciumeritQtion 
_Shlppma chirped on >|[ qrdt:ii_ 

Computer Parts Mart 415'493-5930 
3200 Park Blvtl * Palo Alto * CA 94306 


MGSKCPCIG-10 MHr CPU. 20K Helk RAM. 16K 
EPROM, on board monllor. two R&3J2 
lerlal ports, Ib-biL parallel port. 5 timers 
countETt CMpensFon bus. 

Barcboard...t 

Complete Kit. 1335.00 

MDSiaJl |2$-312K »atk RAM. floppy dish conlrollei 
C hard disk Interface Bare board...... t 99.33 

Cornplcle Kit (1 28K) . 4TZ3.0O 

neSKE EocIbSure with power Supply, fdo. Miter, 4 flot 
cardce^e 

.. •249.00 

MfiSKASn M6SDDD Macro Cross Assembler for CP/MBO. 
IBM PC, TRS-SO aoet Apple 11 computers 

........1199.00 

U PS sblpplrig g handl Ini; • 4.00 
COD orders add • 3.00 

Foreign oeder s add 420.00 

Catirornia residents add E.5% Ian 


EMS 


Educbtlonal 

Microcbfflputef (714) 854-8545 


P.O. Hen 161 IS * [rvine. CA 93713 


STDCK. $99 KIT. $135 ASSEMeiED & TESTED. 
A/D, P^r^fiel t/0. Memory A Mother Cerds Aireit. 
STD Ptodoct line eiso eyeHebie 
Visa, M.C., Amex & COD. Acid S5.Q0 Shipping. 


CUSTOM DESfGNS & DEVELOPMENT 
OUR SPEOALTY 
SYNALTA SYSTEMS 
31-14 Broadway 
Astoria, New York 11106 
(718) 728-0700 


• Model! lo ftl mosi CRFs 

• Rotates 360*^ on base 

• Adjustable holght 

• Support tray swivels and tilts 

• Holds up to 50 lbs 

• Clamp, screw and wait mountings 

urnekuiiiiiii 

P.O. Bok 8056 
Grand Rapida, Ml 49508 
<616) 241-4040 


Osborne 

Ay avaiiatie oaiyf Vary Vmiied (fuantiiy. 


ImpprtAnt: 
Alwavi call to 
cbiKk tveila- 
blllty before 
brdaridg. 


To ItK voursell, 
or for parti. 
Convlelfl, but 
known rwt 
working. 


Main eoard OS 1 
Main Board Exac. 


$43 

$153 


Doubk iJgFuiry ku 


Inquiry !J3 


Inquiry 403 


MODEL 

BOeSA CPU 

- ZX System Monitor ROM 
' 756 Bytes of HAM 

BS232 Port 

- Parallel & Serial I/O 

* Two 8 Bit Prog Ports 

* One 6 Bit Prog Port 
4S K 6^ PC3 


- Autamatic Baud 
^ 5 Interrupts 
-14 Bit Counter/Timer 

- Onboard Prototyping 
' 6.144 MHj! Cfyslal 

- Onboard Expansion 

* 4K ROM 

* 4K RAM or CMOS HAM 


Guflranttad for $0 
days. May be new 
Of refutb.. depen^ 
ding on uvall. 
EKch/ Qutright 
RepOif 


Exec. MiPnory Ciifii 


$3$ 


Inquiry 87 


Inquiry 79 


BVe" FLOPPY 
MOTORS 

Now BuehlerOEM replace¬ 
ment spindle motors for all 
major SVa-inch, full-height 
floppy disk drives are 
available for fast delivery. 

Built to exact OEM size, per¬ 
formance and quality stan¬ 
dards. Pulleys included. 

Fbr details and prices, 
contact; 


Buehler Services, Inc. 
RO. Bex A, Hwy70-E 
Kinston. NC 28501 
Phone: 919/552-4300 


CORPORATION 


SPECIAL DISKETTE OFFER 


The Dysan quality difference is 
yours to try with advanced produc¬ 
tion techniques diat assure every 
diskette to be 100% error-free. 
PUJSI If you call, write, or utilize 
reader service in response to this 
ad—well send you our full-range 
catalog of computer supplies with 
Special Offers good for further sav¬ 
ings on Dysan diskettes and many 
other quality products. 

LYBEN COMPUTER SYSTEMS 

12SO-E Rankin or., Troy. Ml <8083 
Phone; 1313) 589-3440 

Simply #1 In Service & ReHabiiitv 


DISCOVER THE DYSAN DIffiBIBtfCE 


Enquiry 242 


Inquiry 136 


TfCtiflEch * 

PREMIUM COLOR 
DISKETTES 
LOWEST PRICE EVER 


S-1/4'' 
QTV M 


DSDD 

15* 


■a”-!:---96 TPi •a*-::- 

^^DivOaunCt StirClnv At Ouantlty SOS Above 
OEFiNITElV COLDn-COOeO diskettes are tHE PylOST 
eirecTivE mfthod fob or[*anizing >oun DisKfire 

Files AvnilHble in Red. flluo. Gf^en, Yelloyy Drange end marry 
Other color* T 00 "Vi «rrctr-fn« and bached by TIMELESS 
warranty Factory fresh and boietf m 10'4 With Tyv^E 
^taEvea. rttinicreed tiLibB. write-emtect tubs and labels 
SHI PPfH G: Add $3 □□ per 1 QD diskettes w friret-on thepwt 
Sante day di^aLCh. VhSA and Mastercard accepted COO 
ortiflra only add $300 handtBii] charges Utah rt-sjderiiu add 
ealet tai 

WE WILL BETTER ANY PRICE ON THE SAME PRODUCT 
ANP PUANTlTieS ADVERTISED NATIONAliV 
TOLL FREE ORDER LINE OnlLV; 

msm 1 -SOa-j£33-S4!77 

VOA information AND INDUIRIES: 

- 1-80^-948-6717 

HOuHS yAM.pPM M-F rpyfT SfATE TIWlEl 


- ZOZS E FT UNION BLVD "lOS 
uiOlllpUter SALT LAKE CITY UTAH B4121 

/ Ilf Airs, fnc. CALL 1-SbO affairs 


6800 Family 
Cross-Software 


Wthtek Corp 
iSOl Soulh Sheei 
LGfav»f*». IW 47^Q4 
317Td^^42« 


Microprocessor 
Software Development 
on VAXoil^PDP-11. 








Vou can d^vekip software 
for Z80, Sam, NCSSOO. and 
8086 usmif riative modi^ irompilets and assemblora. 

Use Ibw-cost cross tcnjfs for nithpr nnicropro- 
cesjitJTS. Inleiface in-<ircuit emulator? perfeetJy. Vott 
can run Intel devoloproent tsitilji under ISIS or UOI, 
Our plU]|;-in processor cards let you run CP/M-SO. 
CP/M'^. or MS-DOS from anv lemsirial On your 
VAX or mr-l I system 
Prices start at just $1295. Ask for our FREE 
catalog of iso development and cross deveiopment 
tools. 


JD 


3375 Scoit Blvil.. Suite 236 
Santa CUra. CA 95054 
( 408 ) 91 XF 167 S 


VAX. E. 


»« Cnpmitlon, rXjillil 


Ifiquiry 52 
































































IBM PC/XT ADD-ON CARDS 


m 


FORTRON CORPORATION 


FC 135-40 Features: 


*Full Replacement 
to your regular IBM® PC 
65 W, Power Supply 
*4 Disk Drives Connectors 
•BuUt-ln High Air Flow 
High Quality Cooling Fon 
• ®FUe #£82453 
•Schematics included 
•One year Warranty 
•-h5V/15A, +12V/4*2-8,5A 
(peak) 

-12V/1A, -5V/1A, (max, 
outputs) 

•110-230 VAC Convertible 


Power Supply Professional 
3797 YALE WAY, FREMONT, CA 94538 INFORMATION & CAUF. RES. ( 415 ] 490-8171 

ORDER TOLL FREE: [800] 881-9771 

Quality That You Can Trust 

140 W.(max) Power Switcher 

#FC 135-40 



IDEAL FOR: 

•Upgrade IBM® PC 
•OEM Manufacturer 
•Do it yourself an IBM® 
PCXT Compatible 


do not confuse this high quality 
product with the cheap imported units 
Gold by otkeie because of same outlook. 


only 

175,®® 

[Assembled & Fiilly Tested in USA] 


Dealers/OEMs 
are Invited 


For "Build Your Own Computer" and OEM's Con sentence, we also carry: 


FC 427 Keyboard 

•for IBM® PC or its compatihle product 
*20 MlUion Time ji n Q O 0 

*Ligiit on Niim and 

Caps Luck Kays 

FC 630A-2 Cabinet 

•IBM iidentLcBl 

•Use FORTRON FC 135-40 power supply 
• 7 & S slots reu QO OO 

pouetfi^ good tor 

0.75'^ or 1" apart 
slot Gounsctors. 

FC-330 Hard Dtak Controller 

•tip to 2 Dink 9^0 00 

Drives CaO- 

■Fully Buffnmd I/O 

•Accapte 5 to 

20 MB Hard Disk 

FC-630 Cabinet 

•On-off switch to ba on back side 

•Use FORTRON HSC-130-40 power 
supply 

•Good for Faraday a 

and other compat¬ 
ible level CPU 
boards. 

FC-S30 Floppy Disk 
Controller 

• Drives 4 X 514" FDD 93,^® 

oompatibLn & 

FC-53Q Monoohronte Card 

•Bx25 5cie$u 

•9 X14 Character Boi T 9 9 a” 

•7x9 Character 
•TIL Level 
output 

FC-730 Multifunction Card, 
Expandable to 384K 

-From 64 to 3B4K: OO 

*1 HS-232C. 1 Cen- 

FC-B30 512K RAM Ca 

• From 64K to 512K 
•Boundary and 16S 

Total Memory on 

ird 

|00 

Bturd) 

FC-930 RS232/Paralle) 
Printer Port Card 

FC-940 RS23SC/Clock 
Calendar Card 

Fully IBM 

Compatible 

00 oo 

•Cbie R3-232C Port. 

One Cloelt 

Calendar ^ yWMMgMIB[ 

Battery Back-tip 

99.” 


64K DRAM 

25 .° ^/9 pcs. 

2764 EPROM 

S.^Vpcs. 

8237A-5 12.50 

8284A 3.90 

8284C 1.50 

MC1489 0.29 

74LS245 0.65 


HSC 130-40 130 Watt Switching Power Supply 

•Good For Faraday, DTC Mega- _ ^CQ 

boards Colby Computer and Other ID 0 ■ 

Compatible Level CPU boards 
■Backside 0n-0£f Switch 
•Use Cabinet FC-630 
•110-^230 VAC Convertible 



Monochrome/Graphic/Printer Card CT-6040 

•80x25 Text Mode (Default) 

•720 x 348 Graphic Mode 
•Can Run Lotus 1-2-3 
•64K Graphic Display Memory 
•18 KHz Monitor and Printer Interface 




Color/Graphic/Printer Card CT-6020 

■RGB Color Fort and Parallel 
Port For Printer 
•Light Pen Intedace 
•Graphic Mode: 

320 Dots X 200 Lines Color 
640 Dots X 200 Lines BfW 
■Text Mode: 

40 Columns X 25 Rows Color / BAftT 
80 Columns x 25 Rows Color / B/W 



199: 


oo 


oo 


Hard Disk Drives 

(with cable & controller) (10 MB) 

Half Height, Top Brands, 10-32 MB Available 


Check with us for PC/AT 
Power Supply 


SALES 1. Shipping & HartfULag crharga $6.00 misi- 
TERMS mum. Check yrith ue for actual charges 


2. CA add €.SH tax 

3. ReEtocking charge 15?^ 


4. RMA § is reqtLired lor all 
return merchandise 


5, Piicea subject to 
change without notice 


Inquiry 154 for Dealers, inquiry 155 for End Users. 


APRIL ]9e5 • B YT E 471 


IBM PC/XT ADD-ON CARDS 

































A Spooler that 
will Spoil You 

Addmaster Paper Tape Handler 
with Big New TVs'' Reels 



Optional serial Interfaces for RS232C or TTY 
or parallel Intertace/TTL X-on/X-off 
capability, bi-directlonal reading and slew, 
reads 150 CPS, rewinds 300 CPS. Stops on 
character, contains power supply and 
Addmaster Model 601 paper tape reader. 
Sensibly priced. Addmaster Corporation, 
416 Junipero Serra Drive. San Gabriel. CA 
91776.(213)285^1121. 


LB.M. Adapter 

Ffcppy Disk Confrof 
Card mm 

Goior Gmpffic Caf4 SMM 
4J6K RAM $3.75 ea. 
134.50 9 pcs. 

Cornpalible 


APPLE INTERFACE 
CARD 

ilL & CMOS Tesitr 
Card Cell 
Z-SO Qtrd mM 
80 Chifiimn Card $50.00 


PROM S200 PROCiUAlMER (FAST UNIWRSAL 
TYPE EPROM & PROM PfiOGRilMMEE) FOR 
EPROM 2716-27256; 2516-25256 
(NO ADAPTER WEEDED) FOR PROM 63xx, ?4Sxx. 
I4Sir, JSSu, 2450, 28Sxx. 82Sxx, 87Sxx. INaUDE 
RS232 fWTERFAa 


CWor PrmlfT ? co/ors) $6B5M 

Color Pntifer (4 colors} Si95M 


ALL PHONES 
CALL NOW (312) 200^7610 
DIST. WANTED 

HOFFMAN INTX 

600 N MeClurg CT. STE. 309A 

Chicago, litinois €0611 


mfiRYmflC INDUSTRIES INC. 

800-231-3680 

Radio Shack TRS-80's' 
Epson Printers 

people you Trust to give you me very oest! 

a;;- 




Lowest 

Discount 

Prices 


» Reliable 
Service 

> Quality 
Products 


‘lAknids targ&st vofume TRS-BO dealBr" 

22511 Kacv Pwy ,, K3tv tHoustonl Texas 77450 
(7131 392-0747 Telex 774132 



inquiry 10 


Inquiry 187 


Inquiry 250 


CHIPS’n DIPS 



All parts in stock, first quality. 
Mo seconds or surplus 
Same day snipping! 

CHIPS’n DIPS 

RO. Box 2517 . The Mall 
Duxbury, MA 02331 


617-934-2414 



MEMOREX 

SPECIAL OFFER 

ON DATA 
MEUABIE DISCS 


Memorex seals its floppy discs with a 
process It developed, called Soild-Seam 
Bonding. This seals shut every inch of 
every seam of every Memorex floppy 
disc. 

PLUS! If you call, write, or utilize reader 
service In response to this ad—we'II 
send you our full-range catalog of com¬ 
puter supplies with Special Offers good 
for further savings on Memorex disk- 
I ettes and many other quality products. 

LVBEN COMPUTER SYSTEMS 

12S0-E Rankin Dr.^ Troy. Ml 48083 
Phone: (113) S89-3440 

I simply |1 In Service & Rellabllltv 


CERTIFIED 100% ERROR-FREE 


EPROM 
PROGRAMMER 

APPROTEK 1000 

ONLY 

$ 249 . 

complete with 
personality 
MODULE 
n 7 AC POWER-RS232 
■ 6 BAUD RATES HANDSHAKE TO HOST 
ALLOWS READ. WRtTE. VERIFY S COPY 
Comes complem wilh CPM 6 BAS'C Dover 

Program L'^lmgs tor moiil srnaH m,cm5 

Full 1 Year Warranty 

Pfograma ihs fotlovYing. 5 VoJt 24 or 28 om 
■Oev^ces 27 i!x s^rtes Ihiougti 27266. 

2bi^x senes, 68?66 plus oihefs 
Spicily Pers^>^a^^Tv MoOule ctesimd vvirh order 
AdtJiupnal Perscmali^^V Modules oniy S t 5 00 ea 
TO ORDER CALL OR WRITE 

APROPOS TECHNOLOGY 

1071 A AVE Ml D A ACASO Add 

CAMARILLO. CA 9301 Q «4.00 Shipping US A 
1808} 482-3804 VISA or MC Add 3% 


95 



Inquiry 65 


Inquiry 243 


Inquiry 30 


I^OW 00^*1* 11 IM t V H 14^ A L, 

T’FZ AMM K 14 



> SUfPOlitS: fEPlBMsS l!6ie TIKII 64, H716 THRU 51Z. 
^16 rHHtl 1211, 6S?d2 TWrli 66 (KEPAOttS} &2BJ3 
THRU 33, 26164 THRU &tA fHICROS) BT41 mRU 4911 

* HD PKBROHAI.ITY MODULE , qfraDAflP ITOrm SUmY 

* IIS232C INIERFACE, XON-XOFF, RTS, CTS, PTP 

* ACCKITS HEYBOARD SMTRV WITH LIRE ESITIM 

a ASCII, limL. AMD HSTOBDU FQWAl^ 

a USEH mKCeULV NOHITOli FOR 1,^0 DESUQQItlG 
a mr PHOCHAmiHG SUmUlTKI]: 2764 IJNUbJ] 3 HIM. 
t UM/HIGH RftE PNOGlumiNG 16 HIT J3ATA PATH 
1 &VTE, SIOCK, OP CrPlP HTHASK (tR’KOtCI DtfLYJ 
I l.rST IN IKIEl OH HDTOPDLA PEA POJWAT 

* VEHIIY PWWRAH AHD VERIFY CQWANns 

t I40y-nu 4K rtHMAJU', PCB, IFOJWEP. OOC *90.110 

* 1409-02; 1409-01 + FULL S£T OF FAHTS 1200,00 

* I40S-03; ASSRWL2E1 ANH TRSTEO UNIT 1300,00 

* H09 1): SE FTpnrAlffi, HCR, IFuHMEfl. OOC »I25.00 

i 1409-12: 1409 I1 * FULL SET Of pAJiTa *250.00 

t 1409-13: ASSEHRLEP AWH TE5TE0 HllT *350. M 

* COmUHlCATJOH DRIVERS FOP MOST PC'S *35,00 

1S&C7 MJi:c^FIOSV££1*FCMS 
8322 HDJAVE PB, SaN JOSE, CA 35120 
Tti -1400]9flf7 Teas, tin 4*raS363 



This PAL WRtTER CARD programs all 
MMt. Tl. NS 20 and 24 Pin PALS- 
This PAL WRITER CARD is a p!ug“in 
Card for APPLE H.Ile and Compat¬ 
ible computers without attach power 
supply, can write, read, copy, protect 
"^■etc, ALSO supply PAIASM compiler. 
♦ WE also sell 17MHZ, 8 channel 
LOGIC ANALYZER CARO. 

TELEX: 27611 PlOQC 

ATTN-*'CLOCK" |f k| 

CABLE: "CLOCK** TAIPEI —^ *— 
P.O. BOX: 93-247 TAIPEI R.O. C. 
CLOCK COMPUTER CORP. 



Wsmsmed? 


SAFEWARK Insy ranee pravides full 
replacement of hardware, media and 
purch^ software. As little as $3Vyr covers: 

• Fire ■ Theft ■ Power Surges 
• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 

1 - 800 - 848-3469 

in (M) call (614) 262-0559 



SAFEWARB, THE INSURANCE AGENCY INC. 


Inquiry 68 


Inquiry 341 



































KRUEGER COMPARE OUR PRICES! 

offers you an 100% GUARANTEED ICs 


attractive 
alternative 
on the purchase 
of guaranteecf ICs. 


EXTRA 

SPECIAL 

FEATURE 


♦ 


TMS9900 

3.00 


MICROPROCESSOR 

For your TI99A 
Computer. This item is 
rto ionger manufactured 


GROUP 
SPECIALS 

74 Series 

74XX .25 

741XX .35 

742XX .49 

743XX .49 

74LS Series 

74LSXX .25 

74LS1XX .35 

74LS2XX .49 

74LS3XX .49 

74S Series 

74SXX .35 

74S1XX .45 

74S2XX .59 

74S3XX .59 

OUR POLICY 

Delivery: Orders rormaily shipped 
within 2 business days. Add $3 for 
UPS ground-5# & under. Add $4 for 
UPS blue (air). 2# & under; for each 
additional air pound add SI. Arizona 
residents add 6% sales lax. 

Payment; Visa. M.C., cashiers check, 
certified check, money order, per¬ 
sonal check accepted. (Allow 10 
days for personal checks to dear) 
No surcharge on credit card orders. 
CODs welcome with cash, certified 
check, cashiers check or money or¬ 
der Add $3 COD handling charge. 

Pricing: Minimum order $20. 30% 
discount on orders over $500. Prices 
subject 10 change without notice All 
items limited to slock on hand. 


COMPARE 

2764 200NS 5.93 


EPROMS 


170? 

Z70S 

6870a 

2716 300 4S0NS 
E716 5a0-650ME 
2632, 2732 200NS 
2532, 2732 250NS 
2763 

68766 (24 PJN) 
2664, 2764 300NS 
27128 250NS 
27128 300NS 
27128 450NS 


2K 

OK 

BK 

16K 

16K 

32K 

32K 

64K 

64K 

64K 

123K 

126K 

12aK 


2.63 

2.37 

7.3D 

263 

1.8B 

4- 20 
3.75 
3.20 

11.86 

5- 93 

11.95 

10.95 
9.95 


COMPARE 

4116 200NS .59 


DYNAMIC RAMS 


4164 150NS 

4164 150NS 

TMS4416 

4164 250NS 

2620 

4332 

2118 

4116 150NS 
4116 20QMS 
4ll6 2S0tMS 
4027 


64K 

54K 

64K 

64K 

64K 

32K 

IBK 

leK 

16K 

16K 

4K 


9 ^ 19.95 

276 

2.75 

1.76 
2.75 
3.00 
1.50 

.69 

.59 

.39 

45 


COMPARE 

6116 25DNS 2.93 


STATIC RAMS 


10415 

2115 

2125 

93415 

93425 

2610 

2511 

2148 

2149 
10474 

2114 200NS 
2114 450NS 
4801 70WS 
41ie260NS 
6116 20DNS 
6118 260NS 
10470 
2141 
2147 

TMS4044 2O0NS 
TW$4044 300WS 
1420 
2168 
2167 


iKxl 

tKifl 

iKxl 

iKjd 

1K}<1 

1Kx1 

iKxl 

tK!<4 

lKx4 

1Kj<4 

|Kx4 

1Kx8 

1Kx8 

2Kx8 

2Kk8 

4K>;1 

4Kx1 

4Kx1 

4Kx1 

4KX1 

4KX4 

4Kx4 

l6Kxl 


6.26 

1.13 

1.50 
338 
3.38 

3.38 
336 

3.92 
392 
3.00 

.70 

.50 

3.39 

2.93 
3.68 
293 

10.44 

1.05 

3-38 

1.05 

.90 

4.50 
4.50 
4.50 


COMPARE 

6810 .75 


6500/6800 

MICROPROCESSORS 



6502 

150 



6503 

150 



6504 

2.75 



8512 

1.25 



6522 

2.75 



6632 

3.75 



6545 

0.00 



0800 

1.75 



6802 

3.25 



6603 

7.50 



6009 

5,00 



6010 

.75 



6020 

1.50 



6021 

1.25 



6044 

10.50 



6850 

150 



6052 

2.25 



6860 

3.2S 



6875 

2.75 


COMPARE 

1 8155 

2.85 1 


8000 Series 


8031 

14.00 

8243 

5.00 

8035 

3.75 

8251 

3,25 

8039 

3.75 

8253 

3.50 

BoeoA 

2.25 

8253-5 

4.00 

0006 

3J5 

0255 

3.25 

B0eSA2 

7.50 

0255-5 

3.75 

8006 

12.00 

0257 

3.50 

6068 

11.2S 

0257-5 

4.00 

8156 

205 

8259 

3.50 

8741 

10.00 

0259-5 

4.00 

8748 

1800 

0272 

16.00 

8202 

13,50 

0274 

25.00 

8206 

2.25 

0276 

17.50 

8212 

1.00 

8279 

4.00 

8214 

2.25 

0279-5 

500 

8216 

1 00 

8204 

4.00 

8224 

1.50 

8206 

4 50 

022B 

1.25 

8207 

4.50 

3220 

2.25 

8208 

10.00 

0237 

6.75 

8289 

18.00 

0237-6 

7.50 

8292 

5.00 

8236 

3.00 



COMPARE 

TMS9904 

i _ 

1.50 

_ d 


MISCELLANEOUS 


TMS9901 1.50 

TMS9904 1.50 

TMSS914 3.00 
TTV1S99S0 13.26 


TMSgODO 3.00 

9602 1.10 

96L02 2.25 

96LS02 3J5 


1" Series sSightfy higher. 

NOTE: This is just a sampUng of our 6 miliior} iC inventory. 


COMPARE 


1 Z80CPU 


113 1 


Z80 Series 


2 5 MHZ 


4.0 MhlZ (ZBO A} 

CPU 

113 

CPU 

1 88 

CTC 

113 

CTC 

1.80 

DART 

3.00 

DART 

4.50 

DMA 

300 

DMA 

4.50 

P10 

1.13 

PJO 

1.08 

SIO (Any) 

3.00 

SIO {Any) 4.50 


COMPARE 

DAC68 1.14 


DATA ACQUISITION 


DAC08 

DAC0800 

DAC080S 

DACO0O0 

ADCO0O9 


1.14 
9.90 
1.14 
1,44 
2.48 


COMPARE 

D765 11.25 


FLOPPY DISK 
CONTROLLERS 


0765 

17.91 

17.93 

8876 


11 25 
11.25 
11.25 
1125 


0877 

8272 

2143 

9216 


11.25 

1800 

5.25 

5J5 


COMPARE 

CRT 5027 5.00 


CRT 

CONTROLLERS 

CnT5t}27 5DO 

CRT5037 10.00 

6645 500 

46505 5.00 


COMPARE 

AY5-1013A 2.00 


UARTS 


AV5*10i3A 2.00 
AY3-1015A 3.00 
TR1402 200 

TR1602 2.25 

TRlSea 225 
Tni472 4 30 


1402 

2350 

2651 

6402 

7201 


4.50 

4.50 

4.50 

350 

10.50 


KRUEGER Technology, Inc, 




2219 South 48th Street • Tempe, A2 85282 

800 - 245-2235 

In Arizona 602-438-1570 


HOURS: 8 a.m.-5 p.m. 

(MOUNTAIN TIME) 

Monday Thru Friday 







CONVERSES COMPUTER 


AT uum A FULL JUt^LtHeNtATlON of thfl ELIZA CKD^un H 

TWW JH^pilabta Iff run on IfW •nisrffffoiffpyftpr' 

Craalied al MIT in IMS. ELIZA haa become Itw imfld'a im»t CBlebnlBO 
*ftiPici*l iffItLiQAffCd (ItmiafillrtliOrt jWffiFlUn EUZA i*t tiffA^Sr^fftiv* 
piychalbefapivt wt» analvnfl each stHenwnt« you type il in ancT Itwi 
Te^panba *IUi haf «vn effmtiiflnl or qoMtian—and lv«r lena^ka are 
ori*n imsjjngty approp^lHBl 

De&lflned to run an a large pnaintrame. EUZA haa never befwe been 
awaMiibla lo CWrtOrvil ffcimtouler vmr% nicepl in olripped dWrfi 

VBniana lacking tt>e lepbiBlicBtiDn wtiicK made Ihe onoinBl piDarain to 
lascindiilng. 

Nsat omt naw mlcmi;^pw1e* wjien ina FULL, pgum and 

ian«0 Ql exlHeBimrt of Ihe eriflinil is beimg offered ai ttw MErDduclofy 
price of onlv And If vcm «ant la find oriit hew ahe A»a II for leach 
her Iff dff nrffr«l, wb arill induda Ifw connpLalO SCHJiKE pnoCflAH lOr 
only t2a addihcnal 

Order yOMf Cffpy df ELIZA lodiy and VdM^I never agam nvndar hffv* K 
reapwid vriien you hear aameone say. Okiy, let s see whal Cf]» ooev 
iwt«r ar yijuri i:en AfivLiny da'" 

ELIZA IE AVAILABLE 1^ THE FOLLOWIHe FORMATS: 

I Eli indi diik tor EheAflU Apple II, II Pfus. ite or llc 
125 lor Pkobected WeHten-145 lor Applesoft Source lArwon 
2. bii •acb bilk Icr the eSK IBM PencneFOompirtHr 
123 for Prolected V^nn- M tor iBM Diak BASIC Souroe Wrawn 
a Eff inch fHik or lape casaelta lor ftw CcmmodcKB Se Eepacily wtndil 
135 tor Fvetedod wenton-^MS to* c-flA basic source vatiion 
a Standard E inch itngle danidy chih tor all CP^M besed oompLilBn 
>25 tor ELIZA.COM-IA5 wild Miffraeoft BASICS Source 
5.5K Inch disk for meal CF/M based computers lap^ily compulerl 
t?5 tor ELIZA COM -tea wilh MicrcMoff BASICS Source 
Raase add IZ.IJQ MMEWWtg end handling Id all ordarm 
[Caiihffrnia rebdema ptosee add 0% wdeifiwl 

AHTJFICIAL INTEIXIGENCE nESEAHCH GROUP 

i21 North La Jcfta Avenue. Deof B 
LMAnqeleg. CA ^46 
12131 SK-73fla [313!fS»-7Bl4 
MC. VISA andcliecka acceoled 




9 BASF /^uaJirnst^ 

FlexyDisks® 'ijlx 

SVi" 

Specify *oft. 

10 or 16 Hdof Minimum Onter 20 


Sififlto side 
douMs density 


1.35 


1.55. 


Double side 
double density 
Hn4 SBcton In Ufanfy only h15. 

IMMEDIATE SHIPMENT 

Certified Check - Money Order - Perwnel Check. 
MBSterCaid and Vise Add S3^)G per lOO or part 
10 each order for URS shipping charges. 

NJ Resider^ add 6% sales ti 


C><£T»^-flSVjGaE 


17B Routs 206 South, PD. Box 993 
Department 8 

Somerville. NJ. 06876 • (201) 874-5050 


Inquiry 31 


Inquiry 105 



Inquiry 133 


IBM-PC $1699 

256 K 2 DS/DD DRIVES 


Other Configurations Available 

EPSON Fx^eo/ioo... 

Best Price 

OKIDATA92P/93P... 

Best Price 

BROTHER HR-15 

_ $395 

HR-Z5 ... 

.$690 

P.G.S. M AX-12. 

.$175 

HX-12 . 

.... . $459 

TANDON (360 K) ... 

.$155 

TEAC 55B (360 K) .. 

..... $132 

We carry a large selection of 

hardware and software 

CALL US 



COMPUTERLANE UNLTD.INC. 

Exporting DiV. relex: 662841 SK COMP 

(818) 884-8644 hours 

DAILY 

22107 Roscoe Slvd. 7 

Canoga Park, Ca 91304 
We Accept aO.D, - RO. - LC. 


DEC/TEKTRONIX 
TERMINAL EMULATION 


For The IBM PC, XT, AT, PCjr 
And Compatibles 

PC 102 precisaly emulates four DEC terminals: 
vn02, VTIOl vnoo. and VT52. PC4010 
includes all PC102 features plus Tektronix 4010 
graphics terminal emulation. 

* Comfifote ke^b&ard^crBon rnnutsthn 
mcfuding fine grapf»cs fOJ-coft/mn 
support aptipnatj 

* St/pports ANSf cotor, /ocsf prfntac and 
bfdtr&ctitmaf fde transj^r; sxcfusive DOS 
sfwff key 

• Giiarwnieed ccjmpflfjijfw//rK with aH D£C 
eppkcathns mict/ding fOr WORD-1 K 
ALL-W-0/\/E, OeC-CALC, UNiX vi 

• Written m C and assembier to pro^de a 
campiataty mamory-resident package that 
commonicates at up to 33.4K hand 

Find out why over 3,000 customers prefer our 
products. Call or write for free information package. 

GENERAL MICRO SYSTEMS 
6440 Flying Cloud Drive,. Suite 20S 
Eden Prairie, Minnesota 55344 
(612) 944-0593 


wahaiH t ■ ^ 

DataTech 

DiSKHTTES 

I UFEnHE WAWUUin SOFT SECTOR onlv 


1100% EfIROn FflEE 

• full Burfac* 

CATtlflcBltdhl 

» Hub rings 

• Wrtta p#olacl t«bi 
■ Oicr 1.0. I*b«li 

» Box Indvx Mwl 

• fnp lop aBkclHMCk 
box (10 p*k) 

DSQ Any vr 
hnt auwdeCar*i 41' 
iNfVng 


P SSSD 

19 


5V4 Q.,20' 

5V4’“oS 2«*Tea 

5V4’"gg2„»11l 

3Vi"ss *3? 

MAC COMPATIBLE OV tO 

NEW 5/4 *4t! 

h^fi Otnititv Qlv m 

lor IBM PC AT 


FOfl NIHEOIATE SHIPHENT.Uh WSA or AUfTCMCAKI 

.Call Collect:818/700-0330u 


VORK10 


9 & 2 S Va^utr Avc *11 
Cnalsworth CA 91311 


Inquiry 90 


Inquiry 163 


Inquiry 406 




YouriBM iWocfe/50, 60,66, 75,66,95 
Of lyHEELWR/TER Typewnfer can be 
a computer printer or ferminat using 
our interface moduies: 

Modei 5060 RS232 Serial 
Model 5060-CP Centronics Paraliei 



Both Versions 
canbeeasfty 
installed end 
reguireNO 
modifies* 
tionstothe 
typewriter. 

A 2 K buffer is 
standardM 8 K optional. 


NEW 


CALIFORNIA MICRO 
COMPUTER 


9323 Wertler Av©.. Fountain Valley, CA92708 
f714) 964-9301 


PC EXPANSIONS 

Qume 142A 

SI89 

TeacFD55B . 

$129 

TandonTMl00 2 

$169 

Tandofi rMlOt-4 

$239 

CDC 9409 

$169 

Maynard Dfsk Controller 

.$114 

Sandsiar Series 

. Scaii 

1 nTernal 1OM 0 H Dsystems.WS1. 

, $849 

WS2 

$1020 

MaynSlream tape bachup 

Ouaoboard (64 K) 

Ouart board (384 X) 

$1229 

$254 

$379 

Ouadcolor 1 

Sf99 

ASTSixPakPius(64K) 

$259 

SufPakPJus pa4K> 

. $384 

MegaPius (64K) 

$269 

Advantage 

$cali 

I/O Plus 

$129 

PCnei - starlet kn 

$809 

HEflCULES graphics board 

$339 

Color Card With PP 

$169 

HAYES Modems: 300 

$199 

Smarimodem 1200 

, $469 

Smartmodem 12000 

$399 

Set ol 9 chips (64Ki 

$25 

256 K chips (each) 

$12 

8087 Chip 

. $139 

Verbatim Data life disks (20) 

$49 

VLIUI Computer Electronics 

10 Park Place • Morrisic^wn, NJ 07960 
(201) 267-3268 Visa, MC. Check or COO. 


inquiry 296 


Inquiry 397 






















































Now, the lowest 
prices ever on 

3M Scotch^ 

7 DISKETTES 

LIFETIME WARRANTY! 


SSDD 


$199 

SDD I OtY. 50 


5’A“ DSDD 

5 SSOD-MTPI $2.29 ea. 5W DSDD-96TPJ ^ $2.85 eS- 

SOFT SECTOR ONLYI MINIMUM OROFR: 20 DISKEHES 


FREE 


I FLIP'N FILE tS 
[ mSKETTEl 


ADD 3% FOR ORDERS 

UN DE R 50! Thnj S^30/I5) 

These are factory-fresh 3M disSoettes padted In boxes d 10 with 
Tyvek sleeves, reihforced hubs, Idsntmcation labels srtf write- 
protect labs. 

35'MICR0'DISKETTES-SS-ia5TFl ^ $2.89 ea, 
LIFETIME WARRANTY ON ALL 3M SCOTCH DISKEHES! 

HOURS: 8AM-5PM Certlral Time. Monday-friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESr 
DISK WORLDMne. 

Suite 4006 *30 East Huron Street • Chicago, Ulinos S0611 


DISK 

WORLD! 


Auttwrlzed DtitritHJtar 
Intomuiion Procaeshng 
PlTKlUCtR 




FANTASTIC LOW PRICES ON 

BASF ^ 

QUALIMETRIC 

DISKETTES! 

LIFETIME WARRANTYI 


$129k .,$149 

I Qly 20 psDD | Qty 20 


DSDD 

SSDD-96TP1 ^ %U% ea. DSOD-96TPI ^ 1175 ea. 

RACKED IN CARDBOARD CASES! 

BASF QUALIMETRIC DISKETTES have a LIFETIME WAR¬ 
RANTY with Tyvek sleeves, reinfarced hubs, user idantificatron 
labels and wile-protect labs. 

SOFT SECTOR ONLY! MINIMUM ORDER: 20 DISKEHES 
0 AS F 3.5' MICROFLOPPIES BAS F 5 W 'HIGH DE N SFTV 

FOR IBM PC-AT 

SSOD-135 TPI ^ S2.50 ea DSOO-HO ^ 14,91 ea. 

FOR ORDERS ONLY: INFORMATION & 

1-600-621-6827 inquiries; 

{In lllinots: 1-312-944-2790) 1-312-944-2780 

HOURS: SAM‘5PM Cedfal Tirne, Monday-Friday 

WE WILL BEAT ANY NATfONALLY ADVEHTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 


f \ IC If Authorised R eseliar 

Information Processing ^ DAQp 

WORLD! — 


Incredible valuel 

Nashua. 

Diskettes 


LIFETIME WARRANTYI 


n 05 5V4’SSDD $115^^ 
Qty. 50 SVe'DSDD I Qty. SO 

These are poly-bagged diskettes packaged ^ih Tyvek sleeves, 
reir>farced hubs, LtserldentHication labels and write-protect tabs. 

NASHUA Corporation is a halt-billion dollar oorparatjon and a 
recognized leader in magnebc in^la. 

SOFT SECTOR ONLY! So!d in multiptes of 50 only! 

FOfl ORDERS ONLY: INFORMATIONS 

1-600-621-6827 inquiries; 

{In Illinois: 1-312 944-270S} 1-312-944-2786 

HOURS: SAM-5PM Central Time, Monday-Fnday 
WE WILL BEAT ANY NATfONALLY ADVERTISED PRICE 
DN THE SAME PRODUCTS AND QUANTtTtESl 

DISK WORLDl, Inc, 

Suite 4806*30 East Huron Street*Chicago, lllinos 60611 


DISK 

WORLD! 


NASHUA 

AiiltiocliMl Dlttflbutw MAQNETIC 
MEWA 


BETTER MODEMS 
AT LOWER PRICES! 

.. .and get 24-hour shipping 
on your DISK WORLDl orders 


1200/300 Baud 300 Baud 

Avatex Modem Avatex Modem 

$189.95 ea. $59.95 ea. 

Avatex Modems have everything. They re inexpen¬ 
sive, Hayes-ccimpatible^ Auto Dial. Auto Answer and 
high quality {backed by a one-year warranty). 

Best of all, our combination includes a One-Year FREE 
subscription to MCI MAIL and special communications 
software tor placing TOLL-FREE orders with DISK 
WORLD! 

Orders received via MCI MAIL are shipped within 
24-hours [subiect to product availability). 

{Cables are not included.) 

FOR OftDERS ONLY: INFORMATION & 

1-800-621-6827 inquiries; 

{\n ihinoFs: 1-312-944-2708) 1-312-944-2786 

HOURS: 0AM-5PM Central Time, Mbndey^Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD! Jnc. 

Suite 4006 • 30 East Huron Street •Chicago, lllinos 60611 


DISK 

WORLD! 


DISK WORLD! 

Ordering & Shipping 
instructions 


Shipping; 5%' & 3.5' DISKETTES—Add S3.00 per each 1O0 or 
fewer diskettes Other Items: Add shipping charges as shown ih 
addibon to other shipping charges. Parent: VISA and MASTER¬ 
CARD accepted. COD Orders: Md additional $3.00 Special Han¬ 
dling charp. APO, FPO, AK, HI A PR Orders: include shipping 
charges as shown and additmnai 5 % of total order amount to 
cower RW. and Insurance. Taxti: Illinois residents only, add 8% 
sales tax. 

Prices subiect to ch^oe wilhoul nolioe. 

This ad supercadas all other ads. 

Not responsible for typographical errors. 

MINIMUM TOTAL ORDER; $35.00 

FOR ORDERS ONLY: INFOBMATlON & 

1-800-621-6827 inquiries: 

{In Illinois; 1-312-944-2780) 1-312-944-2786 

HOURS; BAM 5PM Central Time 
Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD! JnCb 

Suite 4806*30 Fast Huron Streethicagq, lllinos 60611 


Authorized Ditihbulor 


AWTEX 

MODEMS 


DISK 

WORLD! 


ATHAIMA 

DISKETTES 
The great unknown! 


QQ0"-»o° $109“ 

WW<^ ®o s,*.dsdo-| “ 

You've used these diskettes hundreds of 
limes,,.as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced huhs^ user identification labels and 
write-protect tabs._ 


LIFETIME WARRANTY! 


SOFT SECTOR ONLY! Sold in multiples 
of 50 only. 

FOR ORDERS ONLY: INFQflMATION A 

1-800-621-6627 inquiries; 

(I n l] linois: 1-312-944-2708) 1-312-944-2788 

HOURS: 0AM'5PM Central Time, Monday-Friday 

WE WILL BEAT ANY NATfONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITtES! 

DISK WORLD!, Inc. 

Suita 4606 • 30 East Huron Street * ChtcagQ, lllinos 60&11 


DISK 

WORLDl 


ATHANA 

Autho>nz«d Diitriliutor MAGNETIC 
MEDIA 


DISKETTE 
STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

. Every anca in a whi le. someone lakes the 

simple and makes it elegants This unit holds 
■i 50 514" diskettes, has grooves for easy 

Slacking, inside nipples to keep diskettes 
from slipping and severa' other features. We 

" $10.95 ea 

DISKETTE 70 STORAGE: STILL A GREAT BUY 

Cusl-free starags far 70 514"' diskettes. 
Six dividers inefuded. An excellent value. 

— ^ISK CADDIES $11-95 Sh^ 

The origlpai flip-up bolder for 10 514' 
diskettes. Beige or grey only. $165 a. 

t gWShpog 

FOR ORDERS ONLY; INFORMATION & 

1-800-621-6827 inquiries; 

{in lllincis; 1312-944-2783) 1-312-944-2768 

HOURS; BAM-5PM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME (mOPUCTS AND QUANTITIES! 

DISK WORLD! Jnc. 

Suite 4306 • 30 East Huron Street *i;hicaga. lilinos 60611 


PRINTER 

RIBBONS: 


DISK 

WORLD! 


The value leader in 
Computer au|;;^liea 
And acceiiories. 


at 

extraordinary 

prices! 

Brand new ribbons, manulactured to Original Equipment 
Manufacturer's specifications. In housings. (Not re4nked or 
spools only.) 

LIFETIME WARRANTYI 

Epson MX-70/80 .. $3.58 ea. + 2St Shpng. 

Epson MX-too_$4.95 ea. + 25C Shpng. 

Okidata MlcroSS.. $1.48 ea. + 25C Shpng. 
Qkidata Micro84,, $3.66 ea. -h 25^ Shpng. 

FOR ORDERS ONLY: INFORMATION & 

1-800-621-6627 inquiries: 

(in lllIrHiis; 1-312-944-2730) 1-312-944-2788 

HOURS: 3AM’5PM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 

Suita 4606* 30 East Hufon Street *Gbiaagp. Ihinos 60611 


DISK 

WORLD! 


Nail down 
great prices on 

MEMOREX 

diskettes! 

LIFETIME WARRANTY! 


n ZBL „$-|7g‘ 

Qty. 20 DSDD | Oty. 20 

MEMOREX DISKETTES come with 
heavy, linliess paper sleeve$. reinfevreed 
hubs, write-prolect tabs and user ID 
labels. 

3.5'MICRO-FLOPPIES ^ncx ecPTno rtuiwi S'A'DSDD-HO 

SSDD 1 aSTPi SOFT S ECTOR ONLY! fqh IBM PC AT 

KM M MINIMUM ORDER: 20 DISKFrTES S3J9 ea 

INFORMATION & INQUIRIES: 
1-312-944-27B8 

HOURS: 8AM-5PM Central Time 
Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AN0 QtlANTITIESI 

DISK WORLD!, InCb 

Suite 480S * 30 Eaet Huron Street * Chicago, lllinos B0611 


DISK 

WORLD! 


Inquiry 122 


APRIL 1935 ‘BYTE 473 








































Siigjpr 


Our New On-Une 
Computer Product Center 

• PLACE YOUR ORDER 

• ACCESS DATA-BASES 

• BROWSE OUR PRODUCT CAmiOG 

• SEND ELECTRONIC MAIL 

for 9 password and a user name contact 

MASTERBYTE COMPUTERS 
OF NEW^ YORK 
, Premium Quality Computers 
and Computer Parts 

SUITE 815 19 WEST 34TH STREET 
NEW YORK, NEW YORK 10001 
(212) 760-0340 


a stride micro dealer 


©1906 


Public Domain 

Sonware 

IBM-PC” 


and 

compats 


PC-SIG has one of the most compre¬ 
hensive collections of public domain and 
user-supported software for the IBM PC - 
over 270 disks full Programs range from 
fuH function word processors and filing 
programs to useful utilities, games and 
numerous specialized applications, 200 
page directory. $6.95 + $1,50 postage, 

Set of 5 introductory 
disks (word processing, 
filing, utilities and 
games) + Directory $36, 

Online bulletin board 
also available. 
fCA rssidenti add sales tajt) 

ISBN 0-915836-02-9 

PC Soitnare Interest Group 

1125 Stewart CL, Suite G 
Sunnyvale, CA 94086 ^408) 730-9291 


The PC-SIG 
Library 



Inquiry 294 


Inquiry 2$ I 


Inquiry 399 


Turbo + PC Tools = Programs 

roofs for Turbo PascaPM on the PC 

Window AAftAa^emcnt = menus, Kelp fiici. . 

• Unlltnltad windows • Window ovorfay & recall 

' Cursor saive 0 Jump * Access ail coicxs & chars 

• Window Compiler/Ubrartan manages wlnctow llles 
Graphics Drawing = HiRes plotting powerl 

• Ellipses, polygons • Region fill and clear 
1 more 

Formula, Evaluator - eamy calcuLutlon 

• 22 functions wilh nesting and Implioil 
mulUpllcatlon 

• Wes n't bomb on overflow or division by zero 

System Check and Cootral = mAKhexibitiiyt 

• Time IL date access • Get disk types £ room 

• Get & set delaull ■ I/O Information 
drive 

All this lor only $39.95*.. Inciodibis! 

You get 321K of source code on a dooble-sld^ disk 
and a 35 page manual. For single-sided drives add 
SZ works with DOS 2.0. Turbo 2,0, 

• Please include S2 for postage aixi handling If 
outside of USA) Calltornlaris add 6%. 

Paragon Courseware 
4954 Sun Valley Road 
Del Mar, CA 92014 
(619) 4BM477 

Turbo Pascal Is a trademark of Borfand Intemallonet 
IBM is a trademark of lha IBM Qorporation 


Inquiry 297 



DataTech 

DISKETTES 
Vsfu& PtfCed DfSisettes/ 


SH'" Diakettes Soft or Hard Sactor - Boxed 

SS SO, .99 Each* 

SS DD..,.,$1.20 Each* 

OS DO.......$ 1.45 Each* 

n DO tFIlppvl..-.SZ.1 9 Each* 

SUPEFt SAVINGS ON BULK DtSKETTESf 

SSDD... 

DSDD......St.lt 

Minimum order — 50 Diskettea. 

OMfitfty Olsc^nts A 
Ml Residema, add 4% Sales Tax. 
Shppmg & Handling $4.00/100 Diskaitas 

TO ORDER; Call or Writa ., 

Precision Data Products 

P,0. Box 0367 
Grand Rapids, Ml 435OB 
t616)452 3457 
Michigan 1-SOO-632-246B 
Outside Mich 1 -800 2SS 002f 



C.O.D. 


Erases Most Eproms 
in 3 Minutes ^ 



Timer Version 


For aii 24 or 28 pin devices 
go DAY WARRANTEE 
DEALERS WELCOME 


. $54.95 

-2 at a time 


W4LLinG CO. 


SHIPPINO 4 HANDLING 
T2 50 

AZ RESIDENTS 
A00 6*^ TAk 


4401 5. JUNI per * T^MPE, AZ ^282 • (602183S-1277 


Inquiry 399 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDEl^ 
SOLDfl Call Free (000)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D.'s 
accepted. 


PAcinc 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 InCaLcaU 
[800)592-5935 or 
:805)543-1037 



inquiry 296 



rHI yperort ^^oftware 


PAL, EPROM 
PROGRAMMERS 


specializing in innovative programming 
tools. 


& UV ERASERS 


■ Complete documentation and 

C-sourc8 provided (presently DOS only). 

« Reasonable prices. 


FROM $49.95 



LOGICAL OCVICES INC. 

■ High quality arid good 

performance. 

Products currently available: 

1 

C Pneprocesaor. Features inctude 
variables and expressions, loops, 
and full macros. Price — $39,95. 

General purpose editor. Line oriented 
commands with a screen oriented 
submode. Command window. Price 
— $29.95 


and^ 

CMdtome^ 



SEE OUR AO ON PAGE 216 


Order from: 

HYPERON SOFTWARE 

P.O. Box 3349 



1 

Costa Mesa, CA 9262S 


1 O^ERTOLLFHEE 1 


Enclose check or money order Callfamia 
residents add 6%. 


1-SOO^m-PROM 1 




1 Cl-SOO-331-7766) | 


inquiry 191 


Inquiry 240 


Inquiry 307 





















































Buy your 
K products 
direct 


Buy direct from PROGRESSIVE MICRO DISTRIBUTORS and you'll 
discover that low prices together with a knowledgeable sales staff can 
make a surprising difference. 

You'll be shocked by the lucrative prices PROGRESSIVE MICRO 
DISTRIBUTORS can offer on one of the largest selections of PC products 
anywhere. But you won't be surprised by our limitless supply of expert 
advice, support, sen/ice and information. After all, you expect these 
services from your computer supplier. 

But did you expect same day insured shipping, complete product 
warranties (some up to 5 years), and no surcharge on most credit cards? 
All this combined with over 25,000 square feet of computerized 
warehouse space assures you prompt and efficient service. 

Look Us Over and Compare. 

Send for PROGRESSIVE MICRO DISTRIBUTORS Free catalog. You’ll 
find that our catalog prices are discounted even lower than our advertised 
prices in national magazines. Once you start receiving our FREE catalog, 
you'll be entitled to free product literature and reviews by prominent 
industry sources at your request, as well as our monthly PRICE HOT LIST. 

MAIL in your coupon TODAY to start receiving PROGRESSIVE 
MICRO DISTRIBUTORS monthly PRICE HOT LIST immediately. ORDER 
TODAY if you're ready to cash in on the savings right away. Call TOLL 
FREE 1-800-446-7995 for a quote on any of the thousands of PC 
products you need. 


rraOGAESSIKE 

M/CflO 

! msmBums 

I □ Please send me your FREE catalog. 

I □ Please send your monthly PRICE HOT LIST. 
I □ Please send me information on the following: 


I am a □ new-user □ experienced-user i 

I am a □ business-user □ home-user 

Name_ i 

Address_ j 

City_State_Zip_ | 

Please clip and mail to; | 

TO^^^tree Industrial Boulevard, Norcr^, GA 30071^ 


[ PROBRESaVE 
\ MICRO 
I DISTRIRUTORS 

j □ Please send me your FREE catalog. 

I □ Please send your monthly PRICE HOT LIST. 
I □ Please send me information on the following: 



1 am a 

1 am a 

Name 

□ new-user 

□ business-user 

□ experienced-user 

□ home-user 

Address 

City 

State 

Zip - 


j Please dip and mail to: | 

7000_^^l^e^lndu_stri^^ujewd^^c^s^^ 
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LOW PRICES. NAME BRANDS 


Hew 

Expand YOU''P®*!;, 

.CT m»K irCoWbo — ,295 >229.* 


New! from JADE 
IBM Multifunction Card 


Up to 384K, pa^a^1©l printer port. RS-232 serial port. 
FREE serial cable, clock/calendar, RAM 
disk/spooler and diagnostic software package. 

LIST JADE 

OK_ '349 «198.95 

64K '449 "239.9S 

256K _ "549 *349 95 

384K_^9 *439.95 


AST for IBM PC 


Six Pak Plus OK _ 
Six Pak Plus 84K . 
Six Pak Plus 256K 
Six Pak Plus 364K 
Mega Plus 64K ^ 
Mega Plus 256K _ 
Mega Plus 512K _ 

I/O Plus _ 

Preview __ 

Graphpak --— 


LIST 

. N/A 
^395 
’695 
*945 
. ^395 


*1095 
_ 5165 
_ *399 
_ ’790 


JADE 
*249 « 

269.95 

*399.« 

M69« 

*269.« 

*379.^5 

*099*5 

*129.« 

‘309.55 

*574.55 


FREE CATALOG 

■ Just Circle Reader Service #2 10 on Page 495. 



IBM-AT Multi-Function 
Expansion Board 

: USW sSr<?64K or 2 MK chips 
m Has PAL for 

.Uw power. liM-AT high spcaP bos 
a one parallel 

« Second serial port ophone 

M95 »395.^^ 

12BK. 1 serial 1 parallel ^5 

Second serial port —- 


64K RAM Upgrade Kits 

lor Your S1 Q 95 

IBM PC ^1 U. 


High speed RAM upgrade kit with FREE! parity 
{error detection) and one year warranty . We ship 
thousands of these kits to satisfied customers every 
week. 

UST JADE 


Hercules Color -- 

Hercules Graphic - 

Plantronics Color Plus 
AST Preview - 


AST Monograph Plus - 

Intelligent Data TTL & RGB 
Jade Hercules workmanlike _ 

Quadcolor I- 

Quadcotof II_ 

PC Peacock 


Paradise Graphics Card 
Paradise Module A — 
Paradise Module B . — 


UST 
’245 
’499 
’549 
.’399 
*595 
*294 
‘399 
. ’295 
. *275 
.*299 
. ‘395 
_ *95 
. *275 
-599 


Taiifo'’**®^®rTE 

ape Back-up System 


Expansion Boards 
for Your IBM-AT 


UST 

JADE 

JAPE AT-Expando Pli*« 

_ *495 

*395.35 

AT-Memory Master plus 

’495 

*429.35 

AST Advantage-AT 

_ *495 

*449.33 

STB Rio Grande 128K to1.5M _ 

_ ‘495 

‘359,35 

STB Grande Byte l2eK lo 2.5M 

rkiiaHnnrI.AT IP 

_ *395 
_ *154 

*299.33 
*139.3® 

4 Serial port kil 

1. ‘195 

*179,35 

Quadmeg-AT 1 MEG 

_ ‘2465 

*1995.33 

Quadmeg-AT 2 MEG-- 

_ H95 

*3195.33 

Ouadmeg-AT 4 MEG _ 

_ ‘7490 

CALL 

126K Upgrade Kil 

„*395 

‘169.9® 

20 Megabyte Hard Disk - 

M790 

*895.35 

1 IBM Video Boards 


•/BMpc XT AT 

• Low-po^Qf^ *hAtf 

- UsBs standard data cal 

^'rror-image 

' ® ^'ferent file selacf * '^'"^val 

’ f wo/naf/c errorThJT 

cooiro/fo, cara^ 


jade 

*694, BS 
*a94.<s 

*1094,bs 


10 Megabyte Hard Disk 
for IBM PC S689.00 


Plug-n-rua ready to go, complete with controller 
card, data cable, and mounting hardware, totally 
PC/XT compatible, taster than XT. handles 4 
different operating systems, streamer tape back-up 
available. External model includes cabinet a power 
supply. Full one year manufacturers warranty. 


JADE 

*189*35 

‘339*®5 

‘379.35 

*309 

*449.^5 

‘229.95 

‘199.95 

‘Z09.as 

*209.55 

*239.95 

‘319.« 

‘87.93 

*239.95 

*389.55 


10 MEGABYTE 
10 MEGABYTE 
15 MEGABYTE 
15 MEGABYTE 
22 MEGABYTE 
22 MEGABYTE 
33 MEGABYTE 
33 MEGABYTE 
10 MEGABYTE 
10 MEGABYTE 


Internal . 
Exlernal. 
Internal . 
External 
Internal 
External. 
Internal . 
External. 


LIST 
. ‘1795 
. *2095 
.‘1995 
.’2295 
.’2495 
.’2795 
.*3295 
. ’3395 


Internal Tape_‘1000 

Exlernal Tape ^’1295 


KEYTRONICS Keyboards 



2400 BAUD MODEM 

► 0-300. (200. 2400 baud 
•Bell m. 113 , 212 A, CCITT. V.22. V.22 

• baud, radial and answer 

• a L ED status indicators 

• Self test a specker volume control 

• **® ® Hayes Smarlmodem 

• 1200 baud i 12008 modems also avail. 

I jade 1200 __ 

JADE 12008 IBM PC - .^9 

I - --— '699 *449.35 


?2T $429.95 

BAUD 

EXTERNAL SMARTMODEM 


JADE 
*689.« 
*849.35 
*87935 
*1069-3^ 
*1399 “ 

‘1S99.&5 

‘1899.35 

*1999.35 

*579.35 

*74995 



LIST 

JADE 

HAYES Smarlmodem 2400 

’895 

‘649.35 

HAYES Smarlmodem 1200 .——^ 

‘699 

•429.33 

HAYES 1200B w/O Smartcom II ^ 

*539 

*339,93 

HAYES 1200B for IBM PC 

’599 

*369,3* 

HAYES Smartmodem 380 .- 

*289 

‘199.95 

HAYES Chronograph 

‘249 

‘199.95 

HAYES Micromodem 100 - 

‘399 

‘299.93 

HAVES Micromodem He 

’299 

*239,95 

HAYES Smartmodem lie 

‘399 

*249.95 

HAYES PLEASE Software 

‘395 

*299.95 

HAYES Smartcom 11 

‘149 

•99.95 

PROMODEMS 
from PROMETHEUS 


1200B ProModem for IBM PC 
1200 RS’232 ProModem__ 


5150 


UST 

‘209 


JADE 

‘159.33 


12DaA ProModem for Apple _ 
1200 ProModem lor Macintosh 
Alpha/iHim Display Option — 
OpIlDns Processor 


UST 

_ ‘399 

_ ‘495 

__ ’44 9 

_ *495 

_ m 

_ *99 


JADE 

*289*35 

‘349.35 

*349.35 

‘399.33 

*79,35 

*79.35 

I 95 
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Mouse by MOUSE SYSTEMS jyHCROSOFT for IBM PC 



LIST 

JADE 

PC MOUSE with Pop-ups 

*19S 

•139.55 

PC MOUSE with Paint 

*220 

‘159.» , 

FIELD MOUSE (male or female) _ 

*175 

*129,9* i 

PC PAINT Software 

_ *99 

*69,9s 

MOUSE WINDOW Software _ 

*150 

‘11)9.85 1 

POP-UP MENU Software 

_ *S0 

*39.9* J 


QUADRAM for IBM PC 


Quadboard No RAM 

Ouadboard 64K_ 

Quadboard 120K _ 

Ouadboard 2S6K _ 

Ouadboard 384K _ 

Quadi Ink __ 


Quad 512 Plus 64K _ 

QuadS12Plus256K _ 

Quad 512 Plus 512K -_ 

Quadcolor I _ 

Ouadcolar II___ 


LIST 

^269 
^395 
^495 
^595 
, ^795 
5680 
^325 
5550 
^695 
5295 
S275 


Quad 2 W/512K 


. 51195 
.^1995 

. 53495 

_ S695 

_ 54 99 

Ouadvue IS, IP, C, monochrome ^ ^345 
Asher Voice & Data __ 5595 


Quad 2 MEG w/1 MByle . 
Quad 2 MEG m/ 2 MByle . 
Pallete Master 256 colors . 
Ouadgraph Graphics Card 




TANDON ^ *_ 

TM 100-2 $1 90 95 

3B0K ■ 

DISK DRIVE for IBM PC 


Double-Sided, double density 

TANDON 100-2_ 

TEAC 55B_ 


CDC 1/2 Height 
CDC Full Height 


LIST ,tADE 

^299 *129.®5 

5249 *119.95 

^279 *139 

^299 *149.«5 


SHUGART SA801R $159.»5 


SHUGART SASOIR 

SHUGART SA 801A SS/DD {Umited Suppfy) 

LEST 5502 ... ,.. *159.55 ea. 2 for ^154.ea* 

SHUGART SA-3S1R DS/PD 

LIST '605 ___ ^459.95 ea. 2 for *454.5^ ea. 


Mouse with Word 
Mouse a la carte _ 


UST JAOe 

'496 *339.95 

*199 *129.95 


BERMOUUI Boxes 
from IOMEGA 

S mbvie ftu.i__ 

*1699.95 

- S389S *3099.95 

— *'00 *79.95 




Hi-Res Monitors 


AmdekSOOQ _ 

Amdek 300A_ 

Amdek 31OA_ 

Amdek Color 300 
Amdek Color 500 
Amdek Color €00 
Amdek Color 710 
PGS MAX-12 _ 


PGS HK^12 640k240 __ 

PGS SR-12 720x480 _ 

PGS Scan-Doubler_ 

14 inch Quadchrome II __ 

Taxan 440 Ultra Hi-res RGB_ 

Taxan 210 RGS/Composite __ 

Taxan TV Tuner lor RGB Monilor 


PERSYST Boards 


Mono display adapter 




LIST 
__*225 

Mono display adapter w/parallel _ *250 

BoB Hl-res display adapter_'595 

Time Spectrum SB 384 w/64K ^ '395 


JADE 

M39.SS 

* 149.35 

*169.35 

*269«s 

*399.95 

*429.35 

•589.55 

• 179.»5 

•459.55 

*649.55 

*229.aa 

*499.9* 
*599.95 

*289.95 

*89.95 


JADE 
*189.95 
*199.9* 
*469.ss 
*299.35 


High Speed 8087 APU 


LIST PRICE ^93 . SALE PRICE *179.a5 


ISOBAR 


These industrEal quality ISOBARs look like a 
standard multioutlet power strip butcontarns surge 
suppression circuitry and buifHn noise filters plus 
IS amp circuit breaker. 

LIST JADE 

4 Receptacle Iso-^Bar_^89 *59 

8 Receptacle Iso-Bar_ sgg *69.«5 

UNINTERRUPTABLE POWER SUPPLY 

425 watts of back-up power to save your computer 
system and your valuable data. A must for every 
computer system 

425 Watts UPS _ ^39 * 469 .ss 


APPLE Accessories 


Full Height Disk Drive__ 

Halt Height Disk Drive _ 

Disk Drive lor Apple He ^ 

Dual Disk Controller _ 

CP/M 3,0 Card with 64K 

ALS Z Engine __ 

16K RAM Card _ 

Besi 80 Column Card _ 

Printer Card & Cable_ 

Fan with Surge Protection 
Koala Pad__ 


LIST 

*299 
*249 
*249 
*100 
. *399 
. '299 


G rap pier Plus 
Buffered Grappler Plus 


*219 
*109 
. *99 
*125 
*175 
*249^ 



JADE 

*149«5 

*149.^^ 

*159« 

*79.95 

*269,®5 

*145.95 

*39.^5 

*139,^5 

‘49.85 

*59.95 

*89.95 

*119.85 

•179.« 


IBM PC 61695 
JADEXPC 61295 


256 KofRAM,Two 


360K Disk Drives, & Control!^ 


IBM PC 

256K of BAM 
63 Watt Power Supply 
5 Expansion Slots 
IBM Keyboard 


OPTION #1 

256K of BAM 
Two 360K Drives 
Hercules Card 
Amdek 300 

IBM PC.-*1995 

JADE XPC -*1695 


OPTION #2 

256K of BAM 
Two 360K Drives 
Hercules Card 
PGS HX-13 Monitor 

IBM PC-*2395 

JADE XPC -*2095 


JADE XPC 

256KofRAM 
140 Watt Power Supply 
6 Expansion Slots 
Keytronics Keyboard 

OPTION #3 

256K Expands to 64QK 
10 Megabyte Hard Disk 
One 360K Drive 
130 Watts of Power 
Multifunction Card 
Hercules Card 
Amdek 300 

IBM PC-*2995 

JADE XPC 


Place Orders Toll Free! 

Continental U.S.A. Inside California Los Angeles Area 

(800)421-5500 (800)262-1710 (213)973-7707 





Computer Products 


4901 Wesf Rosecrans Ave. Hawthorne. California 90250 
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EPSOM P501 45 Cps Thefinal 

EPSON RX-80 100 cps- 

EPSON flX-flOF/T+ 100 cpS _ 
EPS O M R X-1OOF/T 100c ps _ 
EPSON JX-SO 160 cps Cotor 
EPSON FX-B0FT+ 160 cps ^ 
EPSON FX-100F/T^ 160 cps _ 
EPSON LQ-1500 200 Cps _— 

EPSON/COMREX 420 cps - 

EPSON HI-SO 4 Pen Rotter 

4K Seriat Board RX/FX -_ 

NLQ Board for RX/FX —- 

FX-BO Tractor ^-- 

LQ-1500 Tractor-- 

LQ-1500 Sheet Feeder - _ 


*249 

*2093^ 

^269 

*23995 

-369 

’279.»5 

. *499 

S429.1I5 

.*799 

*599.as 

_ *599 

*399.« 

. 849 

599.^5 

*1495 

*1099.35 

*2495 

*1995.95 

_ *599 

*489.®* 

*149 

*99.®5 

. ^219 

*179.a5 

^59 

*39.« 

*89 

*49®* 

*499 

*399.®* 


OKIDATA 
Prices Slashed 
*Free IBM ROMS 


A-B Printer Switch 


Fully bi-directional switch allows your computer to 
run either of two printers, or allows two computers 
to share one printer, standard parallel switch box. 

LIST JADE 

Printer Switch ---- "149 *89,®^ 

Extra Cable ----- ^40 


Continental U.S. 

800 - 421*5500 

Inside California 

800 - 262-1710 


Sinc^ ^ 


For Technical Inquires 
or Customer Service call: 

213 - 973-7707 


PRINTERS 
ON SALE!!! 


CITIZEN Printers 


Best Hear^Letter-Quality printers for under S1000!!I 


CITIZEN MSP-ia FT 160 cps 
CITIZEN MSP-1S FT 160 cps 


LIST 
. M99 
. *749 


JADE 

*349.9s 

*529.« 


160 CPS, Correspondence Quality 




LIST 

JADE 1 

Ohidata 92 Parallel 

^599 

*359.®*- 1 

Okidata 93 Parallel FREE tractor! 


*589.®*- 1 

Anard 

*120 

*99.®5 

IBM PC ROMS for 92- 

_ *59 

*49.45 

IBM PC ROMS fnr 93 


*59.®s 

Extra 82/9^ n^hhem 

59 95 

14.95 

Tractor . 

^89 

8549 s 

120 CPS & 200 CPS OKIDATA 


LIST 

JADE 

Okidata B2 Parallel/Serlal 

*499 

*299.®* 

Okidata 83 Parallel/Serlal -- 

*775 

*559.®* 

Okidata B4 Parallel 200 CPS _ 

1395 

*799.*** 

Okidala 64 Serial 200 CPS _ 

M495 

*949.®* 

2K Serial Board 

, *150 

*119.®* 

IBM PC BOMS tor 82/83 - 

_ *49 

13915 

IBM PC ROMS for 84 

_ *99 

*89,®* 

1 *FREEI Piug-n-Play option with 


1 purchase of 32, 93 or 84 




CITIZEN MSP-20 FT 200 cps 

„ ^699 

*4a9.ss 

CITIZEN MSP.2$ FT 200 cps 

_ ^949 

*669.9* 

CITIZEN Seriat Option - 

_ *60 

*49« 

Printer Accessories 


LIST 

JADE 

IBM PC style cable 

_ 54 

*28.9* 

Standard parallel cable _ . 

_ 40 

*28,9* 

Dual Printer Switch Box- 

_ =149 

*B9.®5 

Apple Card & cable 

_ rt09 

*49.** 

RS-232 serial cable 

_ -30 

*24.** 

Ribbons _ 

_ as low as*4,®® 

Apple lie cable . — 

39 

*27.®* 


ifSSSSEJK" 

I Slo9jr*2ded. « __ *1 « 


C. ITOH Printers 


C. Itoh's best-selling ProWriter and StarWriter 
printers are now available with parallel interfaces for 
Apple & IBM, Of a serial interface for Apple lie, 
Macintosh. Data General, etc. Full one year 
manufacturers warranty. 

ProWriter T500 FT 105 cps-*269 

ProWrllerBSlO FT 120 cps_*429 


ProWriter it 1550 FT 120 cps „ *619 


SlarWrlterY10-20 20 cps 
SlarWrtterRO^O 29 cps 
StarWriter FH)-40 40 cps 
StarWriter FI 0-55 SB cps 


*489 
_ *669 
.*1199 
. *1449 


JADE 

*209“ 

*299*G 

*439 

*3S9.« 

*479.*& 

*B99.»s 

*10B9.9® 


Spectronics with out Timer — 
Spectronics with Timer - 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions 
Miniijium prepaid order $15.00 California residents add 6yA tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and avahibility subject to change without notice. Shipping and handling charges 
via UPS Ground 50C/lb, UPS Air $1 00/lb minimum charge S3.00 


The LITTLE BOARD with 
FREE! CP/M 2.2 


Miniature single board CP/M computer designed to 
mouni directly on top of a floppy disk drive 
(7.75" X 5,75") Contains Z80A CPU. 64K RAM. 
Boot EPROM, terminal port, modem port, parallel 
printer port, floppy disk controller, and. CP/M 2,2 
included FREE! 


Lillie Board with CP/M _ 

Support Package -- 

Serial Cable-^ 

Diskless Monitor Eprom . 


LIST 

JADE 

HDQ 

*349.95 

. *50 

*48.®* 

*13 

111.95 

. ^30 

*24.B* 


btarwmer i-iu i racror - 

StarWriter A10 Tractor „— 

_ _ 

_*199 

*139 » 1 

Letter Quality 



Printers On Sale! 

1 


LIST 

JADE 

Diablo 830 40 CPS 

_*2340 

*1569.®* 

Trader for 630 

_"250 

*21 

Comrex CR-He 

__ "599 

*399.®* 

Tractor for CR-Me 

_ *120 

*99.®* 

Keyboard for CR-lle 

__, '199 

*179.®& 

Sheet feeder for CR-ile _ 

_*259 

*199.®* 

Juki 6100 18 CPS 

__"599 

*399.55 

Tractor lor 6100 _ 

_*149 

*124.9* 

NEC 33 

._. "2260 

*1399.®* 

Tractor for 3550 

_"263 

*229.99 

Toshiba PI 351 

_. *1095 

*1289®* 

PI 351 Tractor -- 

_„ "195 

*174,®* 

PI 351 Sheet Feeder - 

__ "1093 

539995 

Ultra-Violet 



EPROM Erasers 




QUADRAM 

MICROFAZER Buffers 


I Expandable to 64K (paraiiei model expands to 512K) I 

BK 

ParaifQi jn/Paraffel out — 

_’loy 


32K 

ParaUel m/Paral(ef out — 

_ "225 

*164®* 

126K Parallet tn/Paraihi out — 

_ "445 

*269.®* 

8K 

Serial in/Paratlel out —^ 

_ M99 

*169.95 

32K 

Sena/ irr/Paratlel out - 

_ *260 

*199,®5 

BK 

Paraiiei sn/Sena( out - 

_ *199 

*169.®* 

32K 

Para//e/ In/Senat out - 

_ ^260 

*199.®* 

8K 

Sertai in/Senai out 

_ *199 

*169.®* 

32K 

Sena/ inf Sana! out 

__ "260 

*199.®* 

PRACTICAL PERIPHERAL 

MICROBUFFERS 




JADE 

*69.35 

*94.35 


32K ParaiteS In/Paraitet out. 
64K Paraiiei irjfParallel out. 
32K Serial tr}/Serial out — 

64K Serial in/Serial out - 

64K Add-on Board -— 


LIST 
299 
*349 
. ^299 
. *349 
. *179 


JADE 

*229.3s 

S269.35 

*2Z9> 

* 269.35 

*149,35 


Computer Products 






















































































BUY 
UNITED 
STATES 
SAVINGS 
BONDS 



RAM ‘RAM 'RAM 


64K ISO NS64KX1 $2.00 
256K l50NS2S6Kxt $10.50 

* PARTS IN STOCK 

* FACTORY NEW. PRIME PARTS 

* WILL MEET MOST 
ADVERTISED PRICES * 

* NEXT DAY SHIPMENT * 

EC./. 

P.0 BOX 806 7 

FOUNTAIN VALLEY. CA 92728 
TELEX 910 997 6120 EARTH FV 
CALL (714) 964-5784 


VT100 or D200 

on your 

PC, jr, XT, AT 

or compatible 

ZSTEMpC'VTIOO Smart Tamiinal EMulalor 

132-col. by windowing-no sddM, hsrdwpre 
Doubie High/Double Wide Characters 
Full VT100 line graphics. Smooth scroijing 
2-way NIe transters ImcL XMODEM 
Full keyboard sollheys/MACROS 
Speeds to 38.4KD. KIgh Thrtiughptd 
ZSTEMpc-VTUXt $l5d. ZSTEMpc-DZOd $125. 
30 day money bach guarar^tee. MC/VISA. 
ZSTEM Communlcatfons Division 
KEA SYSTEMS LTD. 
il412-2tS0 W. Broadway 
Vancouver, B.C. CANADA VfiiC 4L9 
Support (604) 732-7411 

Orders tflOO) 663-8702 


inquiry 436 


Inquiry 407 


Subscription Problems? 



We want to help! 

II you have a pic/j/em vt^ifh yuur BYTE 
subscription, wrjte us with th^ details. Well 
do DU/ hesf to set it right But we m ust 
hove the name, address, and lip of the 
subscription (new and old address, il if^s a 
change of address). If the problem involves 
a payment ie sure /o include copies of the 
credit card statement or Iront and back of 
cancelled checks. Include □ "business 
hours** phone number if possible 

BYTE 

Subscriber Service 
P.O. Box m 
bfo7i£x>cjfc^ NH 03458 


rBH^»/APPLE"^/COMMODORE^^ 

BARECOM^M MODEM 

ADD-ON MODEM FOU 
PERSONAL COMPUTER 

- eea io 3 and/or 212 compatible 

• CCITT v ii AND/OR V 23 COMPATIBlF 

• auto DiAUANSWER^OrSCONNECTON 

• FREE OF charge COMMUNlCATrON 
SOFTWARE 

DEALERS AND DISTRIBUTER INVITED. 
OEM DESJGN/MANUFACTURE 
WELCOMED 


COMPGWER 

TECHNOLOGY CORP 

Made in Taiwan, but not Copied. 


P.O. BOX 56144 TAIPEI, TAIWAN, R.O.C 
TELEX: 20370 COMPOWEH 
TEL: (02) 3937976, 3213060 


INVENTORY CLEARANCE! 
IMMEDIATE DEUVERYI 

General 

DataComm 4 |P 
Dial Modems 



103J-L 

300 bps, 

full duplex. $99.00 

113A 300 bps, full duplex. Reliable LSI 
design. $ 149,09 
212A t 200 bps full duplex synch or 
asynch. 300 bps syncb^ $ 299.00 
We also have quantities of 460Q and 
9600 bps modems. 

Call Toll Free 1-500-842-3872 

General DataComm 

Middlebury, CT 06762-1299 

Add $5.00 shipping and handling 
Conn. r^s. add sales tax. 


Inquiry 437 


Inquiry 430 



years worked 


65 

40 


retirement benetits o 

The U.S. Departmfini of Labor has a free 
booklet that will help you answer these 
questions and a lol more. Sand for ft today. 

Write: Pensions, Consumer Information 
Center, Pueblo, Colorado S1009 

U^S, Department of Labor 


Your I.C. Connection 
( 213 ) 516-7018 


DYNAMIC RAMS 

4'f64 150NS 

2 45 

STATIC RAMS 

2016P-1 (ICONS) 

4.45 

6116P-3 f150NS) 

a75 

EPROMS 

2716-450NS 

aoo 

2532450NS 

4.50 


MANY OTHEftS IN STOCK 
CALL FOR SPECIAL PRICES 

* Low, low prices 

• Top Quality Parts 
> Wide Setecllon 

*■ Fast Delivery 


itsm 


INTERNATIONAL .uja, 

M JLUTAM-TUJH ,'lilifrA'MT IM 

13760 Gram mercy Place 
Gardena. GA 90249 

TLX; 664747 HYEXIM FAX: (213) 217-0303 


TwoD<4 

sale'' 



IncrtdllH^ tivhifi - 
BOaiCS FOH THE 


SUPEfE 500K FOn THt APPLE II 


A *ir****.k*** 

nwCnn Book ol Qwthi 
4Si}erTi«f, I44 |»9n 
l>4t>.||Du182wiiS5.9^ ngwSZ.- 


OrilH Md. 1 B3 im S 9.95 wiaw f 2.- 


fhe C-M 
Ofd«f-Na. 164 MVM 1 12.-96 

twwS 3.- 


ming. A/D Cl 
Drdtt-Hft. 1BG m S 12.BE 

MwS Z.- 

SiT^II Prugnptw I ilHfl C fi* 

Ortkr-Nn.. 1BG wb $, 12.9S 


Tlp pntgfHETS fnkiii the iMKilu u 


Tho APPLE in Hf rad 

Aduimol BASIC pmgrun^ In^in- 
duclkon IttCfl InwiK 

FCHTH. Tm & Trffika ugd), 
Ont^'flo. 1>ewsiJ12.9S 

new I 2.- 

BDDKS FOR ATAF1I BQQ KL 

*************ir**f j 

dJhm fur ths ATARI 
11? pign lulE Qf Hf{»f pHTriL 
CMik Plii. 1GZ wwS7.95nDw S2.- 

ATAni BASIC—LiEarnirg by Ulinfl 
□tllto-lla. 1UwHt7.»nDWt2.- 


Qrdw-No. 1S9 i S.'seraewS 2.. 
HdtJtarfiodc tw ilw ATAei 
Of*iir-No. 172 w 1 9.96 ihw 11.- 


t. EwttdHhbit9.96. 


fLCOMf'mtLUMlNC, INC. 

2174 Wm FoDthfl klHl, LMl E 
UpM. CAains 

P(idh: [7141 9481-4477 .TUl: 29 41 I 


rAYMFNf: Mvwv {Mfr, VISA MC. 
-CA wltfln kM »Uk 
MM * 7 DC ^ kAh Ikr 1ft, 6n_. 

it I lit id- Imr Apm 


Inquiry I4S 


Inquiry 137 










































DoKa 


STATIC RAMS 


tioi 

fiifli 

HIM 

HUH 

HUH 

tin 

tilt 

till 

ZMMI 

V UH 

HUH 

tlUH 

tU7 

iwum-* 

Tlt4DM-l 

TMI4044't 

■Mill 

TM|ltail-IS 

TnXtHMO 

HIIMM 

MiinS't 

MHin«'t 

KililiU-a 

HMHIIlf-E 

Z-4IU 

H«tt4ME 

HMa»4LP-ll 


tie ! 4 t440iig 
IH 1 4 (4B0h 1 ifi 
lOUiM" 


iotlil jtHnltm 

iiti K1 tuiil m 

m 1 4 mm 


I»i4 

1U4 1 4 


I0E4 I 4 ttlOn) 
1014 I 4 |IUh| m 


1U4 I 4 


1U4 1 4 mm 


tfiBul 

ZOM 

ifiaHi 

JODh] 


4o» I (mm 

4016 it — ■ 
40M 11 
1U4 KI 
ZI4I !i I 
tB4lil 
264111 
E64I; I 
2041 1 1 
2041 1 1 
204610 
Z04J il 
114111 
4m it I 
lilt 11 

tin 11 


4B0iii 


iNiii m 




if = Law F 


IBOh} 4.H 

IZOmI EE»t1 I M 

[ZeOitl iDMilIlf) 4.H 

16Bh| leaulILn On 

lllol ICMiltl't T.90 

lOOnl IM ti Jl 

IUhIIohiI IBJOB 

IlEOii) |EHi)|Lf] ttJI 
IVUillIBBuJlPHilllfl t4JE 
Qital = Oufl«hSt«tlc 


DYNAMIC RAMS 


TMB40t7 

UPB4n 

MMStlQ 

MHima 

MM520B 

BIIS-’ZO 
4116 16 
411i-1Z 

zni 

4164-26 

4164-20 

4164-16 

4l»6t6 

41216-16 


4016 1 1 
4010 I 1 
40»l I 1 
0102 11 
0102 !i 1 

16B04 [1 
10104 t1 
10304 11 
10304 t 1 
iBElli I 
11636 t I 
16636 11 
21214411 
212144 11 


EZeOnf 

I303III 


|20D»| 
IZEDul 
ItOOiil 
IIODu] 
lUOnJ 
luoHj m 

|260ii| IjOil 

mm m 
(IBM N 
mm 

{UDb} 


IV 

= Slf>gl* 8 Volt Supply 



EPROMS 


1702 

231 it 1 lliil 

3Jfi 

1701 

1124 1 B r430Hl 

2.41 

2731 

1024 1 1 (430ii] 

3.00 

2716 

2040 1 1 [4B0ii1 m 

2.15 

2716-1 

2040 1 8 [360111 13itl 

3.11 

TN1261I 

2041 1 1 |4lBii| |Bi| 

316 

TIIB271fl 

mt 1 1 |45flit1 

IK 

TMI213I 

iBOl il |45Bit|(Bi{ 

9ji 

ZT32 

4HB i B |43M m 

3.n 

2732 6-4 

mt 11 mm ain 

iJi 

273E A-31 

4016 I lessor {2 111 

3JS 

2732 A 

40BI 11 mm 12 III 

BJi 

2732 4-2 

4010 ] 1 EtBOii) m 

B.BI 

27B4 

I1U n 1 1460III |3it 

4.H 

2764-26 

1102 1 1 125 I 11 I |6i| 

BJ6 

2764-20 

1112 K 1 |20Bitt m 

0.K 

TMt2U4 

1112 it fl |436n| 

0.13 

MCill764 

||12sM430i41MC24*pW 

t7JI 

MCMBITOB 

BIB2iI13B0h} 161)124-^9 

1IJ6 

2712M5 

27121-30 

11314 11 IZBOti) N 

1UB4 I 8 ODOhI I3i| 

14.16 

16.15 

2712123 

2723123 

16364 1 1 IPlBul (Bil 
aiiuiibfluiruii 

■til 

70.13 


6i = SInoItt 5 Volt Supply 


74LS00 


74LiM 

13 

T4LII2I 

41 

7411211 

Jl 

741111 

J4 

7411121 

.41 

7411211 

J4 

74Li0t 

14 

74U132 

Jl 

74L12T1 

M5 

741S03 

14 

74L1133 

.01 

7411271 

319 

741104 

11 

7411111 

il 

7411271 

.49 

741105 

.24 

74L1137 

Jl 

74U2tl 

UI 

T4U04 

17 

T4U1II 

14 

T4tlt11 

.61 

741111 

11 

T4L113I 

14 

74um 

,19 

74L11I 

14 

74Ui4l 

1.15 

74Lim 

Jl 

74Lltt 

.14 

T4U14T 

146 

74L12H 

n 

T4LI1i 

.14 

74L114I 

liO 

7411211 

it 

74LI1] 

.44 

74LI151 

14 

T4L1299 

1.7t 

T4U14 

.61 

74UI53 

14 

T4U323 

141 

T4U15 

.34 

T4Llt64 

lifi 

T4U1I4 

1.70 

74Lt2i 

14 

T4L1I65 

n 

74IJII2 

UO 

741121 


7411160 

10 

74L135I 

US 

T4LJ22 

.24 

T4L115T 

J4 

7411361 

liO 

741120 

11 

74Lt1H 

Jl 

T4L13U 

1.19 

74II2T 

11 

T4L1IM 

Jl 

7411305 

.41 

741111 

.14 

7411111 

J4 

74LJMI 

.41 

74 Lilt 

14 

7411102 

Jl 

7411317 

,44 

741111 

11 

74U1I1 

J4 

74LI1U 

.44 

T41I11 

.14 

14m04 

Jl 

7411371 

US 

74LUT 

.14 

74L1193 

J4 

T4L13T4 

115 

74L|]I 

,14 

74LI1U 

in 

7411377 

111 

741140 

14 

T4LIIII 

1.71 

T4IJITI 

l.tl 

74LI42 

.41 

T4UISI 

1.7t 

7416371 

liD 

741147 

.74 

T4U170 

146 

74LIU6 

tJ5 

74L14I 

.74 

T4U173 

,11 

T4I13I6 

14 

741141 

.74 

74L1174 

.54 

T4L13I0 

U9 

74LIS1 

14 

T4U17I 

14 

T4II393 

1.16 

741114 

.21 

T4LIIII 

2.11 

1411315 

115 

74U55 

11 

7411110 

iJO 

7411199 

115 

741163 

110 

74U1I0 

II 

74U4t4 

2J0 

74L1T3 

11 

7411191 

.11 

T4I144T 

11 

741114 

.14 

7411192 

.71 

7411490 

Ui 

742175 

,31 

74lJt» 

.71 

740024 

ail 

74U75 

.31 

74LI1I4 

.61 

T4LU40 

ItB 

74LI7I 

.41 

7411110 

,61 

740641 

2.15 

74UI3 

.19 

T4U19I 

.71 

740661 

US 

74LJIB 

.11 

7411117 

.71 

T40I6I 

IJf 

T4LIIG 

,» 

7411221 

Jl 

740070 

1.46 

TIUIO 

.64 

7411240 

.14 

740174 

fJO 

TlUtl 

.11 

T4U24I 

.11 

740112 

US 

74UI2 

.14 

T411242 

,91 

740BI1 

1.15 

74L|lt 

J4 

7411241 

n 

7411014 

Hi 

74LIIB 

.74 

74L1244 

111 

740115 

3.15 

T4LIH 

11 

7411246 

1.41 

740141 

2.16 

7411107 

il 

7411247 

J4 

740Uf 

115 

T4LI101 

il 

T4yZ4l 

n 

740713 

21.16 

74U112 

il 

74L1140 

,91 

11090 

1.40 

74L1I1I 

il 

74LS251 

.51 

11090 

1.41 

T4Li!l4 

.u 

T4U253 

.14 

01017 

1.46 

7411122 

.44 

T41I2I7 

.11 

IIOM 

1.46 

7411123 

.71 

7411201 

.51 

2602521 

2.76 

7411124 tJ6 

74L126I 

2.71 

2502561 

419 


DISC CONTROLLERS 


1771 .... 

.... 14,95 

2797 ..... 

... 54.95 

nil ... 

.... 21.95 

6843 . 

... 33.95 

1713 . 

.... 25.95 

0212 . 

, .. 0.95 

1796 ... 

. .. Zt.lS 

020765 ... 

.,. 19.95 

1797 .... 

.... 2t,95 

iUlTI ... 

... 23.15 

2791 .. .. 

.... 49.95 

M6IB77 

... 2515 

2703 ... 

.. 49.95 

1381 . 

.. 0.96 

2795 , 

.... 51.15 

2143 . 

... 9 95 


UV ERASERS 


QUV-T8/1 $49.95 

ECONOMY Mod«l 


• Eraiss 15 EPROMS In 20 mlnutas 
9 Plaatlc Encloaui^ 


6500 

1 MHZ 2 MHz 

65022... 4.90 15026.. 5 JO 

6504 . 0.90 6620^. 5.90 

6505 1.90 05226... %M 

mi . 9.90 B5I26.10.10 

1520 . 4.U 0M56......... It JO 

6522 . 4.M 16510. 10.00 


DIP SWITCHES 


9.10 


0532 

6541 ..- 

06SI . 9,90 BB02I 


3 MHz 


6SOO 


eaeoo 

2 MHz 


1 MHz 

6109 . 2,90 

0102 .. TOO .BiH 

iWS . ITJO ‘ 

6100 . I2.« lllll ' 

BID9E. I.BD >1509 . 

6609 1.00 OIIOOE 

8010 . t.eO 11110 . 

•JIJ. *2 •"*' • 

tia i!:S •«« 

6141 llM «5>M 

6144 .. ..24.10 

0145 .11,90 

OMT .. 10.90 09000-6.34.10 

1150 . 2.10 61i4T . 2100 

mo : :: ".m ........ mo 

5tl3 ......... t1.W 01766 . 1UB 


.. 0.90 
.. 11.90 
.. 11.10 
.. 11.96 
.. 5JO 
,. 5 JO 
.. 1I.H 
.. liJD 
.. 5.00 


eaocx) 






■ BIBO . 

■ 1195 . 

■ 9145-2 

CRT 

CONTROLLERS 1 

1 1292 

eut. 

.. 11.96 

9276 . 

.. 2195 1 

■ 1203 . 

6IU5 . 

. . OJO 

7i2l . 

.. 3l.il 1 

■ 1206 . 
■ 0212 . 

HD4650Sip . 

.. I1JS 

0175027 .... 

.. 1195 1 

■ 6214 . 

6I4T . 

.. 10.95 

cimiT.... 

.. 2615 1 

■ 1216 . 

iC1372 .... 

., 6.80 

TMt991IA 

. 36.95 1 

■ 1224 . 

■ 0210 . 

61047 . 

23J& 

OPOaSQ ..... 

.. 49J5 1 

■ 1221 . 
■ 1237 . 


8000 

toil .14JO 1263.... 6J0 

1035 . 5.90 i2>l-B.. ^ IW 

1039 .. i.M 1*55. ■■■ 4.« 

111-1060 . 11.10 0116-6 .. 1.00 

101-1073 . 2100 mi.. . ;.M 

1115 .. 4.90 6259-,.- 6J0 

BDI5A-2., .11.H 0211-6. 9.90 

1090 . 24.01 1271.>9,M 

6017-3 |5 iH4.. 151,90 1272. .... 1191 

0017-2 (liHO.-27190 9274. 2190 

1016 .....19.90 1275.... 21.90 

mo . 59.M IITI. 0.90 

1271-67.10 
Cli ATI 1262 .......... 145 

SlOO 11,3 . B4, 

lilt . 2.90 1214. 4,90 

1155 . 190 0216,. . 8.li 

1165*2. 7.« 1217. I.4i 

,,. 109 1211. 12.10 

...2110 1219.,..44J0 

.3190 1292. 12.10 


S200 


0300 


1113 


H “ mi 

!!! 1301 
H5 0310 


2.10 
. 1J0 

. t,eo 

. 2JO 
. 3ja 
. 3.90 


I237'l 
6231 . 
0243 . 
1210 . 
0251 


0700 

1741 .2100 

1741 1100 

1749 . 2190 

I7SB .26.00 


ilStl _4.45 10101 

Z-80 


eoooo 

10116-6.t9J0 


11,10 


MEMORY 

EXPANSION KIT 


4164 200ns 
9 for $19.98 




c v,v A V ^ 

\ %% % ^ ^ 1 . 


4 POSITION.-.79 

5 posmoN... 

emmon..... 

7 POSITION . .-39 

6 POsnriON ...99 


ZIP SOCKETS 


14 m ZIP. 4J|| 

liptaZlF.... 4J0l 

24 mZIP ... . .. S.i9i 

40 111 IIP. IIOI 

ZIP = TEXTOOUZaro Inaertidn Forca)| 

1C SOCKETS 

(1 to 90} 

IptaWW...ill 

HfMWM .ill 

lOm W9.Ill 

iiptaNni.jol 

20pfaiw...... 1J4l 

tt|llW«...... 1J4l 

llptaVi. 1.441 

tlfUiW.. 1041 

4lNli WW.. . ... IJ4l 
WW = Wlrawfspl 


IfhIT.12 

UplifT..,.14 

llplilT........ .10 

f 0 pli VT ,....11 

tOplifT. II 

22 fii U. n 

lipiNtT.. i9 

21 pta n..» 

40 oil IT,.41 

ST ^ Soldartall 


CRYSTAL CLOCK 
OSCILLATORS 


PANT NO. 

PREQUENCY 

1JQ0 

UOOOMHe 

1143 

1,1432 MHz 

2100 

21004 MHz 

4,000 

4 JOOD INz 

IJDO 

81000 MHz 

10.000 

10.9000 MHz 

tOJOO 

HOMO MHz 

11.432 

1 J412a MHz 

IfJOD 

HJlilMHz 

2JJ9D 

20.0009 IHi 

32,000 

32.0000 MiZ 


CRYSTALS 


2 MHz 

ZIO-CPU , . KIB Zatl-IIQ/O. 0,05 

iio^cTEui mi-iu/i. 0.11 

ntmj . ojt »». 9,9 s 

ZIQ-Dil. 7.95 ZlD6-ttO/9. 0.11 

ZOO-Pli , . 1.15 n 

ZIO-IIO/O . 1.15 ® 

zeo-lio/l. 0.16 ZI06-CPU. 7.05 

210-110/2. I.II 2001-CT9 .. IJ5 

2IO-II0/1. 1.05 UOI-FIO . IJ5 

ZiOI-BlItT .... till 

4 MHz ZIDI 510/0 .- 2191 

Z6DA-CfU. 2il m%im . 2116 

I6M-OTC. 2.45 711 Oft 

ZI01-D6NT. Tli ZILOQ 

ZIOil-Dil. Ill 20112.. 2195 

MM-FIO . 2.46 2W71.3196 


1,6000 iHi . 
1.5432 SHi . 
Z.DDD0 »H2 . 
2.0972 m . 
2.4GTI MHt . 
31701 MHi. 
3.5701 MHi . 
4.0000 MHi. 
4.1943 iJi . 
4J100 iH; . 
5 JOOO MMl. 
BJill Mil. 
5.1050 Mil. 
GZ42I Mil. 
5.7143 Mil. 
BJOQO Mil. 
5.1440 Mil. 
6.4000 mt . 
GiS31 Mil. 


32.700 NHl. 


IlMOO Mil. 
117160 MHl. 
I2JOOOMI1£. 
l4iU2 MHl . 
fBJOOOMHt. 
tOJOOOMHt. 
17.4300 MH^. 
lOJOOOMHt. 
1li32QMIll. 
llJIOIMHt. 
ZtiDOO Mm. 
22.1114 Mil. 
310004 Mm. 
30,D0« Mm, 
4t.D0M MMl . 
414350 MiL. 
40.1000 im, 
. J9 


VOLTAGE REGULATOR! 


TiOST.. 
71M05C 
7l*iT.. 
711 n,, 
7ltST.. 
TI24T.. 

71051., 
THIN.. 

71111., 
7t24K.. 

71105., 
7ILt2.. 
7IUB.. 
TOiOON. 
TI1I2K. 


.74 

7lt6T.,,,,. 

.1 

14 

79D9T. 

J 

.74 

71121. 

.... J 

.14 

TIIJl,...,. 

J 

.74 

7if4T_ 

.... J 

.74 

7M5K,. 

1.4 

114 

114 

114 

114 

79129. 

... 1.4 

T9(GK.. 

702IN. 

... U 
... M 

J4 

Tf U5.. 


jU 

71112. 


Jl 

liLlO. .... 


aoo 

LMU3K. 

,. . 4J 

9.90 

9470940.... 

... 1.1 


CJ = TO‘220 K^TO-3 

L-TO-92 


' .‘I 


Inqytry 


































































































































































































































































ROBOT KITS! 


I Controlled by sound sensor end 1 channel 
I electronic circuit. Use the whistle In this kit 
I and Piper-Mouse follows ^ur commands^ 
ItumEns left or right, stopping end starting. 
I Uses 2 AA and l ev battery {not included). 


|MV-915 $44.95 

RIBBON CABLE 


CQNTACTS 

lINBLf coLan 

COUIN CQDED 

r 

10' 

V 

10” 

19 

.4B 

4.3D 

.Tl 

7.20 

16 

.U 

4.7B 

.95 

t.T0 

20 

je 

B.li 

1.15 

10.00 

25 

.11 

B.li 

1.» 

11.50 

26 

,7e 

ue 

1.17 

11.50 

34 

.93 

l.ii 

1.BE 

f4.40 

40 

1J7 

11.51 

1.11 

11 JO 

1 SO 

121 

12J> 

2.40 

21.10 


RESISTORS 


¥* WATT 5% CARBON FILM 
STANDARD VALUES 
1OHM-10MEGOHM 

PCS .. 1.25 

PCS. 2.00 

PCS ........... 15.00 


Checkmate 

Technology, 

Inc. 


kPPLE He Special 

X t e n d e d 80-Col. 
VIDEO CARD 

*69.®® 


★ 64Kto128K«^ 

PULTIVIEWaO/160 249."" 

1-160 ooluiTtnt with any monitorl 

» Screens: 60x24, 80x32, 80x48, 
98x24,132x24,132x30,160x24 
\ On-screen BOLD and Underline 
' Reverse scrolling 


' Essy-to-read Widm^&ngl^ mode 
) Apple II and He compatible 
' Prompt lines 
' Uppers lowercase letters 


80 Column Apple 11+ 140.95 

80Columr> Apple ME ... 119.05 

Z80 Apple 11+..... 80.00 

Z80 Apple HE... 80.00 

18KCard..... 39.95 

Cooling Fen... 38.05 

Power Supply. 74.05 

Joystick... 29.95 

RF Modulator.. 13.95 

Disk Drive .. 189.95 

Controller Card.. 50.05 

Paddles.. 7.05 


VIEWMAX-eO 149.*^ 

OO-Column card for Apple II aeries 

• Video Soft Switch 
e Inverse Video 

• VIDEX's Videoterm compatible 


VIEWMAX-60e 


SO^olumn extended video card for 
Apple lie 

a 84K RAIA, expandable to 12SK 
• Double Hlgh-rsaolutlon circuit 
e Compatible with Fiscal 8 CP/M 


PRINTMAX 


Parallel printer card, Apple II series 
a Centronics comiMtlble 
a Variable print widths 
s Up to 5000 chareotefi/aecond 

APPLE & IBM Compatible 
DISK DRIVES 


■ Shugart mechanism, msds: in U S-A. 

• Directly replaces Apple Disk 11 

• Fully compatibis with Apple Controller 
or other Apple compatible controiiefs. 

• One Year Warranty 

F^LL or 1 / 2 -Height 


1 6K RAM Card - Apple 11+ 

e 2Tear Warranty 


APPLE or IBM JOYSTICK 
95 


$29 

Compatible for either: 
APPLE II and APPLE lie 
OR 

IBM-PC, JR., 8 IBM-XT 

MULTIFUNCTION CARD 


a 64K to S84K e Clock Ciloolir 

a Pinllil Port e Koftwin Incluiid 

e SirtilPirt e l-Titr Wirnttv 

$249.95 


MEMORY CARD 


e EiiriRilihlita SrZK 
6 Fully comfitiblo will I IB Mflain 
• Fuliv conifitlbli W/I8M dliflioitlc utilltiit 
e Siflil hf\ AnlUklo 
9 t -YoirWirnitv 

$199.95 


9 for $19.98 


DISKETTES 

5V*” 

A A ■ / SUFT SECTDI i 

ATHAN A: ( v/hub ring ) 

25 per package 


ROBOT KITS! 

PEPPY 


2-way sensor detects noiBe or solid objects 
in its path. When front sensor contacts an 
obstacle or hears a bud noise thand-clap), 
Peppy automatically turns to the left. 

Uses 2 AA and i 9V battery (not included). 

MV-916 $24.95 


Reg. Power Supply 

Model 4A/PS (99/4) 

3 DC Outputs: 
12V@ .4A, +SV @ 1.1 A 
-5V @ .2A H!ohly F!ttei«d 


TERMS: Minimunn order $70.00 
For shipping and handling, include 
S2.50 for UPS ground Of S3.5G for 
UPS Blue (air) For each addihonai 
air pound add $1 for UPS Bbe 
shipping and handling Caiitornia 
residents must incJude 6% sales 
tait. Say area and LA residents in¬ 
clude 6Vf% sales tax Prices are' 
subjeci to change without notice 
We are not responsibie tor typo- 
graphical errors We reserve the 
right to limit quantities and to sub¬ 
stitute manufacturers All merchan¬ 
dise subieci to prior sale 


SS/DD. 29.75 Dr 1.19 n. 

DS/DD.. 34.75 tr 1.39 n. 


UFTIME WARRANTY 
ON ALL ATHANA DUKEnES 


NO LABEUfl/K") 


HOURS: Mon - Fn 7 30 to 5 00 
Saturdays 10:00 to 3 00 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd 
Santa Clara, CA 93050 
(408) 988-0697 

ALL MERCHAkDISE IS 

100% GUARANTEED 


KEYBOARD (99/4) 


48kev8 4”x10” 6.95 


GALL for VOLUME Quotes 


Telex: 756440 I 


25 per package 


DoKa 


SS/DD .ZUSir J8 et. 

DS/DD.. ZSTSor l.lfiit. 


2-Y£Afl WABHAHTY 
ON ALL BULK DISKEHES 


Asaemblud & Tested .... 39.95 


Inquiry 12n 
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NEC RGB 
COLOR y 
MONITOR 


COMPUTER PLOTTER 


most personal computers. 

The Comscriber I is manufactured for Comrejc by the 
Entef Computer Corporation, The plotter is marketed 
oy Heath Kit and also sold under Enters own ' Sweet P 
.abel. This is your opportunity to purchase a graphic 
jlotter which was originally pricetl at S795 for only 
^19. 

\lso available is a support package which includes 
Jemoristraiion software, interface cable, amulticoior 
pen assortment and a variety of paper and transpa’ 
rency material 


The Comrex Comscriber I is the ideal solutbn to make 
short work of translating financial and numeric data into 
a graphic presentation. 

Many ready to mn programs such as Lotus 1-2-3, 
Visi-on and Apple business graphics aJready support 
this plotter 

The Comscriber f features programmable paper si/es 
up to by 120 inches, 6 inch per second plot speed 
and 0.004" step size, 

Easy to implement Centronics interface allows the 
Comscriber I immediate use with the printer port of 


The NEC JOT4010 is a 13" medtum/hioh resoluiioci RGB moniior 
suitable for use wrth flie Ssitvo MBC-550/5&5 or ihe IBM/PC Tha 
maniicir litaiuref a tesolLitian oF 4m by S40 iifie$. Cdlers avaiiabte 

are Rad. Oraen, Slue, VaUoM, Cyafi. Megenie. STedi. ar^ wthi^ 
thase moritws are cmrsnUy bwnq used m appltcatnam Fen- mniv 
critical than rnicfoownputer^ 

THo NEC monllor camefi Ihe Lmon^MompB latiei and was oeginamy 
scheduled lor use In Ihinr 'Otiiceol the Future' cqi^ptrioril. Achanf^ei' 
in Monroe's markefBig slralogv has made iFwse units aitcasa mven- 
lory which were sold ta Cali fomla dgllal We are oflef ing these pf rtne 
new RGB rnomnors ai a Iracbon ol their ongaiftl cost. Sanyo com- 
palhbde NEC. 1401 /S; IBM/ P.'C Compute oivnpatibie NEC -1401 /PC 


1200 BAUD 

MODEM 


BMC r?' hi^ r«Mhinii. 20MHi 

«maok3dOG 12' grBenphoipticii 

AmdoK 300A 1 1 «mb»T ptfCM. ^KHulion 

Ainilw 31OA aootarrti lor PC ombw 

2«iiin ZVMi2?Ain^ Phmpn^H 12 40 W colviTi i«»m 

ZwtjlH ZVMi 23 n*wm 2 40; M oolunmw-iicJ 

«ECjai2ntflr*nt3»Ki6F*wf iSMHj 

NEcjBl2WSjTiriwfa«rgriid«aamf«« 

CcmoEg dwtilrinwhaauppilwi'itjrti:. Ai2v Htmiy 


The Team 21 gA offers all Ihe lealures ol Ihe Hayesi 
Smart Modem 1200 tor & Traction of the pnoe Now a 
your oppoituntly to purchase a 1200 baud modem al 
the price Of a 3D0 baud modem, ' 

California Digital is so confident of your complete 
satisfaction Ihal we will allow the return Ihe Team 
212A and apply the Full credil towards (he purchase 


Nec i4ai.x 

ftMC.mat 

eMC9iutu 

MEG, 1305 

MeC'JClZlB 

rfjH2i3fi 

AAW.tOD 

AW-2M 

AAK.^OQ 


of any other 1200 baud mnOfinh. TEM-3M1200 


PROMETHEUS 

ProModem 1200 


STBOltH 

STftGl5)i 

STB-Om 

rOS-t361 

OKl.«A 

DK|.gi2A 

o«|.fiaA 

OKI04A 

BPsffiXi 

ePS-ftAflOFT 

EPS-fAfla 

epsFXrao 

EMS-LOiKH 

EFS'JABO 

Pfl04ftH3P 

F-hOZP 


The •AfJt Computijr loalures a tZ ’ ngn^lara green phosphor CRT. typswriler Style 
keytjoard wrth separate tiutruttK cftj&tef This uml pmwidas two S 1/4" dnvea lor a 
combined sliAege cspaaty Ol rflO K/Byle The oauipuier comans a 4Mhz Z-BGA DMA 
dIsA ititedafis, two RS-232C serial pwts. Centrontci pfintnr inieiffloe, along wiih an 
aujdltsry parallel pon. 

Sohware induded DonsislS 0# ULTRACALC oleciranic spread shed. SRELLAIWDER word 
processor. CBASICZ. CP/M 2,2. and an exclusive Eaqlsmwfljtilvfln uliHlypadiagd. 
■nwso units are aN ‘taclory new" and ana hcung ohered Far below thak suggeslacl price of 
^495 This la your oppomjiity tupurchfliso a complBle CP/M sySlem Fw only SB95 


T?ie Pnomelheijs PromodAfn i 200 a besl valua thal we have seen ift a 
300/1200 baird mocism This Hayes ctATipaEible modare Fealuree 
corr^leiely unaTtended opBrainn. auiD answer/auto dal and even 
includes "rscual nunrpor when busy" inlernal diagnostics mailfes the 
Pyomodem 1200 an easy rnedem lo install Help commanda. leaf irme 
dock and ruTariai speaker add io the ease of usa oF this iviiT 
An nplicnal pmceasur aocessory allows haftery back up. oxlTa mem' 
Dry Spece for siomg addilvnal phone numCHra. messages received, 
and can ad as a iransFor buff or when exchanging pfogrsns 
The Alphanunnenc dispJiiy gpison ailowg messages saved eq be dta- 
played when they were received, diagnoahc (esi resuks. nmntjeis m 
the diredcfy. as well as rmAjem ^us 


WOflD PROCESSING PRINTERS 

S«WWrtl*fFtDpitraW.«rfu|f^tec PRO-FIQP 

MECMia Sfi cTiw/uianiHrtaimt'Dttiice HEC.BS113 

MEC983Q 56[;H«v*KLiMrtinl*jlBCB ICC BMO 

NECaSSD aopiABf piinlwiSMiffiwl1ormtBM,'PC i*C-3S*0 

NECaJM iJwgnect ftjr IBM/PC 20 Char.'Me par' WC.aHfl 

SAv«r ftjrd EXMOa. 14 cnar fiSC par I SRD EXPSOO 

SWMfi«dEKF^iTGwrr*oc.iaBrli»iiiirtaw SflO-EKPSW 

DtaWoeSCHOeliivvwtsrftiil 

DiabtoSaO.pitipiPtxirtilailwanq.iiofiasiwi lap 30cp^ DPLS20 
Juki 6 too 10 ehw JUR^JKl 

jvkiflooo 4a mHr/sec JuK-floa? 

Corwiwcrv pritl(]Wl4i^r«iiK^ CnA^n3R 


Refan of 0 f 
Sm0sh HHSefhaf 


Tedm 12110 HayBi CkMupoiiM 
CTB212AH IZDdEMUd.BLkCMAii 
TRfnwm udlvHf ■ 1w CT3 2 12AH 
PTOiii«trKW« 1200 ww lustuf« 

Promflhvus t?0QB PC 

SigrdlmAi 12 1200 baud. Hjyai compMiebi 
Sigiulman Mai^ I. Urwi eomaei wRh liimvria] caUa 
Havei SmanMoewn 1200baud. MAP«nAMi JutaOjil 
HoyN iJdOBIwuHanthmveMiPC IZOObaul 

Smwtrtiedartri aMSbauUixTk^ *(taanwi«r aiAickor 
Mayas MicraTtodaiiv M, tm AftOle t^T£.\ eormaid 
Hwbs Cnronograpn pmeadBia 
U S Rob0iiC3 2i2'A30a> iZOObwxL nttDM iiiqwiir 
FwvU -300,' 1200 EtdLsm^quphty 
UnvanaiDaia iCrtLP. hna jKhw anvwar A 
LkwarsaabaiaZOZ. 1200 tnuU. had aublaionlv 
UrwarEal DaHaZ !2lP. Ml 12O0 baud "•% prwiai 


CcmpatiBte with most RekSo Shack Ctrior GdTtlpuler seltware The vuorld Faittoirs Dragon 
compuiH' ia now available in the United Slates Manulactured by ihe Tano Corp. under 
license of the British B/oadcaaring Ocxnparw. The Oiagon comes complete wuh 64K Byte ol 
memory, serial modtem fsart along with e Certtremes prin-lcr interface This LAiigue iiilcr.D- 
COftiputer tealures Molorota s advanced sacWE rncroprocassw and comes siandard wllh 
MoosOft Color Basic, dala base manager, and a oorrwjtele word preceesing package. The 
compurer ou^ts color composite vkteo along with R. FT video that allows Ihe unir lo be used 
in conjuncifflfi with any color television This is Iho Ideal low cost cotnpuler io be used wllh 
any diaf up inlomtaiion sysiem such as ihe Source. Western UnlcuTs Easytinkor any other 
Jjrne share aenrlee _ _ 


wy»v 50.14" 
wyM3oa.E« 
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C.ITOH FIO STARWRITTER 


LETTER 

QUALITY 

PRINTER 


cepts paper up to 15 inches in width. 

These printers were originally priced to sell at over $1400. Through a 
special arrangment California Digital has purchase these units from 
a major computer manufacturer and is offering these printers at a 
fraction of their original cost. 

Options available include tractor feed, buffered memory and an 
assortment of printer cables for a variety of computers. 


C, itoh s STARWRITER F-10 is the answer for the perfect daisy 
wheel printer. The F-10 produces letter quality pnnting at 40 char¬ 
acters per second. Auto installs with Wordstar and Perfect Writter. 
Features extensive built-in word processing functions that allow 
easy adaptability and reduced software complexity Industry stan¬ 
dard Centronics interface provides instant compatibility with all com¬ 
puters equiped with a parallel printer port. The Starwriler F-10 ac- 


LO MEGABYTE 
WINCHESTER 

SPECIAL 


When the March Issue of 
Byte Magazine went to press 
California Digital was nego¬ 
tiating for the purchase of 
several thousand 10 Mega¬ 
byte Winchester disk drives. 
The Manufacturer haa asked 
not to advertise their name. 
Please telephone for details 


iottf Choiet 

55B 55F 

' 48 TPI- 96 TPI 


TEAC 


604 WINCHESTER 


150ns 


One Two 

Five Inch Double Sided Drives 


TEAC FD55B ha If height Its 115 
TEAC FD55Fd6TPI, half ht. 119 115 
COKTnOL DATA 5409 PC 169 159 
$HUGART$A455 Half Height 119 115 
5HUGARTSA465V2Kt.96TPl 119 115 
TANDON 100-2 full height 149 145 
TAi4DON101-4 9eTPIfullht. 299 269 
MITSUBISHI 4651 half height 139 135 
MITSUBISHI 4653 96/TPIVa HI. 155 149 
MITSUBISHI 4854 6^* elec. 295 265 
QUME 142 half height 219 205 

Eight inch Single Sided Drives 
SHUOARTSOIR 159 159 

SIEMENS FDD 100-8 119 115 

TANDON e48E-1 Half Height 369 359 

Eight Inch Double Sided Drives 
SHUGART SA851R 49S 485 

QUME&42^'OUillETRACK6” 319 319 
TANDON 646E-2 Half Height 459 447 
REMEXRFD^OOO 219 219 

MITSUBISHI M2a96-G3 Hi. 459 449 


Quantity 

1000 


I . ■ These 6.7 Megabyte drives 

f '■[ are new units recently re- 

leased hy the Shugart division 
of Xerox. The S hug art 604 is 
fully 606 indiiStry compatible. 
Each drive is tested before 
shipment and is supplied vviih 
^ warranty. SHU-604 

Five Inch Winchester Hard Disk Drives 
FUJITSU M2235AS 27 Meg. 999 959 

RODIME RO-206 53 Meg. 1589 1493 
MAXTOR XT1065 65 Meg. 1995 1965 
SKUGART712 ISMeg.ViHt 495 465 

SHUGART604 6.7 Meg. 159 149 

TANDON 502 10 Meg. 419 395 

TANDON 503 19 Meg. 695 675 


DYNAMIC MEMORY 


ICH-41fi44« 

let ICT-U09 

STATIC MEMORY 

IC«^21LjD22<ra 

IC<H-21LD245{] 

ICt4-?1l2ISq 

HCM-5257300 
ICHh&115200 
ICM-dllGtSO 

EPROMS 

1CE-Z7l1fl 
iCE'lTTe 
icE-aneTMS 
ieE‘7J35 
ICE-27M 
ICE-271 


271fi45Qi%«.2K N A 
Z716TMS 45<ms. Ttl-yollBg# 
2733 45Qn^. 4K H H 
Z7M 35an.fl SK H 5 
a/IJBJMins iSKiB 


Shipping: First five pounds $3.00, each additional pound $.50, 
Foreign orders: 10 % shipping, excess will be refunded. 
California residents add 6 V 2 % sales tax. • COD'S discouraged. 
Open accounts extended to state supported educational institu¬ 
tions and companies with a strong “Dun & Sradstreet" rating. 
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IDEAL FOR OEM MANUFACTURERS, UNIVERSITIES, 
RESEARCH LABS ETC. 




Allows External 
Access To PC Bus 


Rugged Heavy Gauge Steel Construction 


ITHE ULTIMATE PC COMPATIBLE ENCLOSURE 


ONLY 


$0095 


ONLY 


$14995 


COMPLETE 

' Horizontal Return Key 
' Caps Lock and 
Num. Lock Indicators 
Enter Key for Numeric Keypad 


ruuy rti:^erTiuitJu ariu Tested with One Year 
Limited Warranty 




FEATURES: 


Full PC Compatibility 


STANDARD 
POWER SUPPLY 


Mounts standard 
Half or Full Height 
Floppy Disk 
or Hard Disk Drives 


IDEAL FOR MEGA-BOARD^ XT OR ANY IBM-PC PC-XT 
_ COMPATIBLE BOARDS _ 


EASY ACCESS!! 

FUP-TOP-CASE“ 
OPENS FOR EASY 
ACCESS TO INSIDE!! 


Bus Expansion Slot 


OEM AND DEALER 
^QUANTITY DISCOUNTS AVAILABLE^ 


EXCLUSIVE 

FLIP-TOP-CASE™ 

Overcomes Problems 
With PC Case 


Blank Label Inset 
For Your Company Or 
University Name Here 


ADVANCED KEYBOARD 



DISPLAY 

TELECOMMUNICATIONS 

CORPORATION 


4100 SPRING VALLEY ROAD 
SUITE 400 
DALLAS, TX 75234 
(214) 991-1644 


TERMS: We accept cash, checks, money 
orders, or purchase orders from qualified 
firms and institutions. Prices arid availability 
subject lo change without notice. Shipping 
and handling charges via UPS ground 50fE/lb. 
UPS air $ 1 .00/lb. Minimum charge $3.00 


*I0M and IBM PC are trademarks of International Business Machines 


©1904 Display Teteoommunicaflions Corporation 


4S6 BYTE - APRIL 1985 
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ONLY! 


CHOICE OF MAJOR OEM MANUFACTURERS, UNIVERSITIES, 

RESEARCH LABS ETC A THOROUGHLY FIELD PROVEN DESIGN. 

ncocMnwn lmdo c v,. VOLUME PRODUCTION ENGINEERED. 


FULL IBM PC-Xr COMPATIBILITY! 
FULL MEGA-BYTE RAM CAPACITY 
ON MOTHERBOARD! 


THOUSANDS 

SOLD 

WORLD WIDE! 


(\ ^ teIe^ommunications 

V^^CORPORATION 


4100 SPRING VALLEY ROAD 
SUITE 400 
DALLAS, TX 75234 
(214) 99M644 


TERMS: We accept cash, checks, money 
orders, or purchase orders from qualified 
firms and institutions. Prices and availability 
subject to change without notice. Shipping 
and handling charges via UPS ground 50c/Jb 
UPS air SI -OO/ib. Minimum charge $3.00 


*IBM and IBM PC are trademarks of International Business Machines 
Inquiry 124 
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ORDER NOW!!! 


Fast, friendly service 


6088 Processor 

(Same as PC) 


8087 Numeric 
Processor 

(Same as PC) 


FREE! Displaytel™ 
Exclusive. 

Our Commitment to 

Microcomputer 

Education! 


FREE Intel 8088 

Data Book with each 
Mega-Board™Order! 


can 1214-991-16441 


EURO 


VISA 


CARD 


^ 100 % 

SATISFACTIOr 

GUARANTEE 


Immediate shipment! 

Most instock items shipped 
same or next day! 


Power Connector 

(Full IBM* pinout 
compatible) 


Peripheral 
Support Circuits 

[Same as PC) 


Mega-Board 


Evaluation Board Kit! 

(Blank board with full assembly 
instructions and parts list.) 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


Board Size io.5 inch x 13.5 inch 


□ MEGA-BOARD™ —XT 

a BARE BOARD KIT.$ 99,95 

ASSEMBLED AND TESTED 

SOCKET KIT. $199,95 

_ (LESS 1C S) (FULLY SOCKETED) 

□ A^EMBLED AND TESTED — 

COMPLETE. .$499.95 

(INCLUDES USERS MANUAL 
AND MEGA-BIOS ROM) 

□ USERS MANUAL WITH THEORY OF 
OPERATION, SCHEMATICS, BLOCK 
DIAGRAM, APPLICATION 


NOTES...$ 19.95 

□ MEGA-BIOS™ ROM (2764) FULLY XT 

COMPATIBLE, MS-DOS, 

PC DOS ...$ 29.95 

□ HARD TO GET PARTS ... CALL 


1 0 Day money back guarantee 
If not completely satisfied! 


Hardware Reset 

(Overcomes reset flaw 
in PC) 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

a256K Bytes using 64K chips 
□ 1 Mega Bytes using 256K chips 


I - - 

Extended ROM 
Capability 

(Runs all compatible PC 
ROMS) (Jumper program- 
mable to accommodate all 
popular 8K, 16K. 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 
VPP voitage required) 


Cortfiguration 

Switches 

(Same as PC) 


Speaker/Audio 

Port 

[Same as PC) 


Wire Wrap Area 

To facilitate special custom 
applications! 


Standard Key¬ 
board Interfaee 

(Full PC compatible) 


Special J1 
Interface 

(Allows horizontal mount¬ 
ing of compatible expan¬ 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated connpat- 
ible connector) 


Eight Compatible 
I/O Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 
















































































































































CRYSTAL 

OSCILLATORS 


EPROMS 


//PD765 $19.95 

FLOPPY DISK CONTROLLER 

★ AS USED IN IBM PC 

★ SUPPORTS UP TO FOUR 5V-* 

OR a' DISK DRIVES 

★ SINGLE OR DOUBLE DENSITY, 

SINGLE OR DOUBLE SIDED 

★ DMA OR NON-DMA OPERATION 

★ ★★★SPOTLIBHT^ ★★ ★ 


S200 


6800 


8000 


CLOCK 

CIRCUITS 

4.95 

MMSaeS 1.95 

MM5J69 EST 1.95 

M MS 375 4.96 

MMSaiET H.95 

MMEai74 11.95 

WISIVI5S32 3.9S 
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(CALIFORNIA RESIDENTS) 


RETAIL STORE - 1256 S, BASCOM AVENUE 
HOURS: M-W-F. 9-5 TU-TH. 9-9 SAT. 10-3 

PLBASB USB YOUR CUSTOMER NUMBER WHEN ORDERING 


tSJDR Microdevices 

IB 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 


TERMS: Minimum order S1Q.O0. For shipping and handling include 
SZ.50 lor UPS Ground and $3.50 lor UPS Air. Orders over 1 Id. and 
loreign order; may require adddionial shipping charges - please 
conlacl OEir sales department tor ihe amounl. CA. residerrls muM 
Include 6% sale^ tax. Bay Area and LA residents include 6 Vt^p. Ail 
merchandLse is warranted for 90 days unless oUiorwise staled. Prices 
are subfecl lo chan^ wifhoul noti>ce. We are not responSriPle lor 
lypographicaJ errors. We reserve the right to llmil puantilies and lo 
substiEule manulacturer. All merchandise subfecl lo fniorsale. 


r CRYSTALS W 

32.76S KHjt 

1^5 

1.0 MHe 

3.95 

1.5432 

3.95 

2.0 

2.55 

Z.0971S2 

2.55 

2.4579 

2.95 

3;27€a 

2.55 

2JS79545 

2.55 

4.0 

2.95 

4.032 

2.95 

5.0 

2.55 

5.0&BS 

2.95 

5.185 

2.95 

S.7143 

2.55 

6.0 

2.95 

6.144 

2.95 

6.5536 

2-55 

6.0 

2.95 

10.0 

2.95 

10.738635 

2-56 

14.31818 

295 

15.0 

2.95 

16.0 

295 

17.430 

2.95 

18.Q 

2.95 

18.432 

295 

20.0 

295 

22.1184 

2.95 

24.0 

2.95 

32.0 

29Sj 


' STATIC RAMS 

7 

2101 

266x4 

{460m} 

195 

6101 

256x4 

{450m}(crraH} 

3.95 

2102-1 

1024h4 

[4S0m} 

.89 

2102L-4 

1024x1 

[4S0m}|LPr 

95 

2102L-2 

1024x1 

[250m}tLF| 

1.46 

2126 

1024x1 

(45ni) 

2.95 

2111 

256x4 

C450m} 

2.45 

2111L 

256x4 

[4SD™}(LP} 

2.96 

2112 

256x4 

E45anB| 

2^9 

2114 

1024x4 

£450w*} 

8/5,55 

2114-25 

1024x4 

E260m> 

8/10.55 

2114L-4 

1024x4 

[4S0raiKLF) 

8/1295 

2114L-3 

1024x4 

ISOOtttKLPI 

8/13,45 

2114L-2 

1024x4 

|200mKLP| 

6/13.55 

2114L-16 

1024x4 

ilSOruKLPI 

8/19.95 

TC95t4 

1024x4 

(650ntKeEn«| 

4.95 

2141 

4096x1 

|200ntk 

2,55 

2147 

4096x1 

tSSm) 

4.55 

2148 

1024x4 

flQmy 

495 

TMS4044-4 

4056x1 

t450m] 

3-48 

TM54044-3 

4096x1 

i300m] 

399 

TMS4044-2 

4696x1 

i200m] 

4.49 

T1VIS40L44-2 

4056x1 

(2O0n!i)(U'J 

4.55 

UPD41D 

4096x1 

{IOOttd] 

3.96 

MK4118 

1024x8 

{250m} 

9.95 

TMM2016-200 

2046x8 

{2O0nt} 

39S 

TMM20ie-150 

2046x8 

[l5Dm} 

3.76 

TMMZ016-1D0 

2048x8 

ElOOnx} 

4.75 

HM6116-4 

2048x8 

[ ZOOru} I c mm} 

3.69 

HM6116-3 

2046x8 

[iSOmttcmm} 

3.55 

HM611B-2 

2048x8 

El 20m}|crTTm> 

5.95 

HM611&LP-4 

2048x8 

(20Otu}icmaBHLP|l 

395 

HIW8116LF-3 

204Sx8 

( 1 SOnsKH^mosktLPj 

4.25 

HMeri6LP-2 

2048x8 

(l20nB|{cTnmKLP} 

6.95 

TC5516 

2048x8 

{250fla|{cmaB| 

9.95 

TMS40t8 

2048x8 

|200na] 

695 

Z-6132 

4096x0 

tJOOmliatai} 

34.95 

HM6264P.15 

8192x8 

ilSOmklcmml 

1795 

i-IMe264LP-l5 

6192-8 

i150m|[ettYa«k{LF} 

1595 

HM62e4LP-l2 

8152x8 

il20rTNKCrtTtiHt|[LP} 

23,55 

1 LPi^Low pawem 

□xtBt^flUBW-SlatK 1 

DYNAMIC RAMS 


TMS4027 

4056x1 

iTSami 

199 

2107 

4096x1 

t200m] 

195 

MM52Sa 

4096x1 

{30flTn) 

195 

TMS4050 

4056x1 

{300m} 

1-55 

UPD411 

4096x1 

{300m} 

196 

TMS4O80 

4098x1 

ESOOiut 

1.96 

MK4t08 

8152x1 

E2a0>n«} 

.49 

MM5298 

8182x1 

E260m> 

,45 

4116-300 

16364x1 

ESOOtibI 

8/6.96 

4116-250 

16384x1 

(250iib| 

8/6.95 

4116-200 

16384x1 

(200ml 

8/895 

4116-150 

18364x1 

|150m| 

8/10.96 

4116-120 

16384x1 

|120m| 

8/12.95 

2118 

18384x1 

|1S0mM5v} 

495 

MK4332 

32766x1 

|20Om| 

9.95 

4164-200 

65636x1 

)200rii|{5v} 

9/19.95 

4164-150 

65636x1 

i160m|{5v} 

5/21 55 

4164-120 

65638x1 

tl20iuii{5v} 

695 

MCM866E 

65536x1 

i20Om|E5v} 

495 

TMS4164-20 

66536x1 

tZOOncllSV] 

425 

THS4164-1S 

65536x1 

{l50mH5v> 

495 

4164-REFRESH 

65536x1 

{15Ilna}E5V]{REFRESH} 6.95 

TMS4416-20 

16384x4 

t200nt](5V} 

895 

Tni544l6-15 

16384x4 

i150nB][5v) 

596 

41256-200 

262144x1 

i20anB}(5v| 

10.95 

41256-160 

262144x1 

{150m}ESv> 

1295 

^ 5v^5rngle 5 Vbit Supfily 

REFHESK=Ptn 1 flefmih J 



74LS00 


74LSOO 

.24 

7413185 

8,55 

74L501 

.25 

74LS180 

.89 

74LS02 

.25 

74LSI91 

.89 

74(903 

.25 

74L6192 

.79 

74L904 

.24 

74L3193 

,79 

741905 

.26 

74LS194 

.89 

74t906 

.28 

74L6196 

.85 

741905 

.25 

74L3196 

,75 

74LS10 

.25 

74L5197 

.79 

74LS11 

35 

7419221 

.85 

74L912 

,35 

74L6240 

.96 

74i913 

.45 

7415241 

.93 

741914 

59 

74LS242 

.85 

74LS16 

.35 

74LS243 

95 

741920 

.25 

74LS244 

193 

741921 

.28 

74LS245 

1.49 

74LS22 

25 

74LS247 

.76 

741526 

.29 

74LS248 

,53 

741927 

J28 

74L6249 

.93 

74LS7S 

35 

74LS261 

.55 

74LS30 

.25 

74LS263 

.65 

741932 

.29 

74LS257 

.53 

741833 

.55 

74LS2S8 

.65 

74LS37 

,36 

74L6269 

2,75 

74LS3B 

.36 

74LS260 

.59 

741940 


74LS261 

2.25 

741942 

45 

7419266 

95 

74L547 

,75 

7419273 

1.49 

74L548 

.75 

74I9Z75 

3.35 

741948 

.76 

7419278 

.49 

74LSS1 

25 

741JS28D 

1.38 

74I9&4 

2S 

7419283 

69 

74L86S 

.25 

7419250 

.89 

74LS63 

1.25 

7419233 

99 

741973 

39 

7419295 

.38 

74L574 

36 

7419250 

99 

74LS75 

.33 

7419239 

1.75 

741978 

.39 

7419322 

5.35 

74LS7S 

.45 

7419323 

3,50 

74I9B3 

.60 

7419324 

1.76 

74I9B5 

.69 

7419348 

2.50 

74L586 

35 

7419352 

1-29 

74LS90 

.56 

741S363 

1.29 

741951 

.83 

7419363 

1.35 

741952 

,66 

7419364 

1.95 

74L593 

.55 

74LS365 

.49 

741955 

.75 

74LS36B 

.49 

741956 

85 

7419367 

45 

74L5107 

.35 

7419368 

.45 

7419189 

.39 

7419373 

1.39 

7419112 

.35 

7419374 

1.39 

7419113 

95 

7419375 

.95 

7419114 

.39 

7419377 

199 

7419122 

.46 

7419378 

1.18 

7419123 

,75 

7419378 

1.95 

7419124 

2.90 

7419365 

3.30 

7419125 

.49 

74LS3S6 

.45 

7419126 

.45 

7419350 

1,19 

7419132 

.59 

74LS333 

1.19 

7419133 

.59 

74LS335 

1.19 

7419136 

.35 

74I935B 

1.S9 

74L5137 

95 

7419359 

1.49 

7419138 

.55 

74LS424 

3.35 

7419135 

.56 

7419447 

.35 

7419145 

1,20 

74LS450 

1,56 

7419147 

2.49 

7419540 

1.35 

7419148 

196 

7419541 

195 

74LS161 

.6S 

7419624 

399 

7419153 

.55 

74LS64I) 

2.20 

74191S4 

1,50 

74L9645 

2.28 

7419165 

,69 

74(9668 

1-69 

7419156 

.69 

74LSB63 

1,89 

7419 IS? 

.65 

74L9S7D 

1.49 

7419158 

99 

74LS674 1495 

74LS160 

.69 

74L9692 

390 

7419161 

.65 

7419683 

3,20 

74LS162 

.69 

7419684 

3-20 

7419163 

.65 

7419689 

3.20 

7419164 

.69 

74LS688 

2.40 

7419165 

.55 

7419685 

3-20 

74LS166 

1.95 

811935 

1.45 

7419168 

1.75 

81L596 

1.43 

7419165 

1.75 

2SL52618 4.13 

7419170 

1.49 

25192521 290 

74L5173 

.69 

Z5L52538 3.74 

7419174 

.65 

Z5L52563 2.60 

7419176 

.65 

261931 

2-15 

74L91B1 

2.15 

Z6I932 

2.15 


6500 

1.0 MHz 

6502 

4,95 

66C02{CMO5| 12.95 

6504 

6.95 

BSQ5 

8,95 

6607 

9.95 

6520 

2-95 

G5Z2 

5-43 

6532 

3.95 

6645 

9.95 

6551 

5-95 

2.0 

MHz 

5502A 

6.95 

B5Z0A 

S.95 

6522A 

9.95 

6S32A 

11.95 

B545A 

12.95 

6551A 

11,35 

3.0 

MHz 

SSOZB 

8,96 . 



AV5-1013 3.95 

AY3.1015 6.95 

Pn472 

9-95 

TR1B02 

3,96 

2360 

3.95 

2661 

8.95 

IM6402 

7.95 

IM6403 

8.95 

DPD7201 

16.95 

IN 58250 

10,96 j 



^ENERATO^ 

BIT RATE 

MCI 4411 

11.95 

BR1941 

11.95 

4702 

12.95 

CDM5018 

18,95 

COMB116 

10.35 

MM53(37 

10.95 

FUNCTION 

MC4024 

3,35 

LM5S6 

1.49 

XR22D6 

3.75 

S038 

3,95 


CRT 


CONTROLLERS 

5646 

12 85 

S8B45 

19.35 

6847 

11.95 

66047 

24.95 

HD4650SSP 

15.95 

MCI 372 

6-95 

9275 

29:95 

7Z20 

39.95 

CRT5027 

19.95 

CflTS037 

34.95 

T1VIS9318A 

39.96 

DP8350 

49.95 


DISK 


CONTROU.ER5 

1771 

15.95 

1791 

23.95 

1793 

23,95 

1795 

23.95 

1797 

23.95 

2791 

39 95 

2733 

39.95 

2795 

39.95 

2797 

39.95 

6843 

34.95 

9272 

19.95 

UPD765 

19.96 

MBSB76 

29,95 

MBS877 

34.95 

1691 

7.95 

2143 

7.95 


KEYBOARD ^ 

CHIPS 

AY5-Z37e 

11.95 

AY5-36aO SYD 

11.35 

AyS-SSOOPRO 

11 95 



■ 
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1 CA 64KDYNAMICQ / IQ QC 
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BI9fiQ SPEECH OQ 1 


UMQOCSAP 1 R BKXB STATIC 1 Z 

F OR 


i1MD/D4r~10 150ns 1i 

r iSfu w 

Sl^Du SYNTHESIZER U3.l 

3u 1 


74S00 


74S66 

.32 

746136 

.69 

745244 

2.20 

74502 

.35 

745139 

.85 

74S2&1 

.95 

74563 

.35 

748139 

.85 

748253 

.95 

74864 

.35 

748146 

.55 

745257 

.95 

74S65 

.35 

745151 

.95 

745259 

.95 

74568 

.35 

748153 

.95 

748288 

.79 

74909 

.40 

748157 

.95 

74S273 

2.45 

74816 

.35 

745156 

.95 

745274 

19.95 

74511 

.35 

745181 

1.96 

748275 

19.95 

74815 

.38 

748152 

1.95 

748260 

1,95 

74526 

.35 

748153 

1.96 

746263 

3.29 

74522 

.35 

745155 

3.95 

74S2B7 

1.90 

74836 

.35 

748159 

3.95 

748388 

1.90 

74832 

.40 

748174 

.95 

74S269 

e.96 

74537 

.86 

745175 

.95 

748299 

7.35 

74838 

.as 

745186 

11.95 

748301 

6-95 

74846 

.35 

748181 

3.95 

74S373 

2.45 

74561 

.38 

748162 

2.96 

745374 

2.45 

74564 

.40 

745185 

19.95 

748361 

7.95 

7486S 

.40 

748188 

1.95 

746367 

1.95 

74S74 

.60 

745169 

6.96 

745399 

2.95 

74565 

1.99 

745194 

1.49 

748412 

2.98 

74865 

.56 

748195 

1.49 

748476 

6.95 

746112 

.60 

748196 

1.49 

74S471 

4.95 

745113 

.56 

745197 

1.49 

74S472 

4.95 

748114 

.55 

748261 

6.95 

746474 

4.95 

746124 

2.75 

745225 

785 

745570 

2.95 

745132 

1.24 

745226 

3.99 

745571 

2.95 

748133 

.45 

74S240 

2.20 

748573 

9-98 

746134 

56 

748241 

2.20 

876181 

975186 

16.25 

16.95 


CMOS 


7400 


7400 

.19 

7483 

.50 

74172 

5-90 

7401 

.19 

7465 

.59 

74173 

.75 

7402 

.19 

7486 

.35 

74174 

.69 

7403 

.19 

7489 

2.15 

74170 

.89 

7404 

.19 

7496 

.35 

74176 

.89 

7405 

.25 

7491 

.40 

74177 

.75 

7406 

.29 

7492 

.50 

74178 

1.15 

7407 

.29 

7493 


74179 

1.75 

740B 

.24 

7494 

.05 

74180 

.75 

7409 

.19 

7495 

.05 

74161 

2.25 

7410 

.19 

7496 

,70 

74162 

.75 

7411 

.25 

7497 

2.75 

74164 

2.CXI 

7412 

.30 

74100 

1.75 

74185 

z.oa 

7413 

-35 

74106 

1.14 

74169 

2.99 

7414 

.49 

74167 

.30 

74196 

1,10 

7416 

.25 

74169 

.45 

74191 

1.15 

7417 

25 

74110 

.40 

74192 

.79 

7420 

.19 

74111 

.55 

74193 

,79 

7421 

.35 

74116 

1.55 

74194 

.65 

7422 

.35 

74120 

120 

74195 

.85 

7423 

29 

74121 

.29 

74195 

,79 

7425 

29 

74122 

.45 

74197 

.75 

7426 

29 

74123 

.49 

74198 

1.35 

7427 

29 

74125 

.45 

74199 

1,36 

7426 

.45 

74120 

.45 

74221 

1.35 

7430 

.19 

74128 

.55 

74240 

1.35 

7432 

29 

74132 

.46 

74247 

1.26 

7433 

.45 

74136 

.56 

74246 

1.85 

7437 

29 

74141 

.05 

74249 

1.95 

7436 

29 

74142 

2.95 

74201 

.70 

7439 

.79 

74143 

4.95 

74259 

2.25 

7440 

.19 

74144 

2.95 

74265 

1.35 

7442 

.49 

74148 

-68 

74273 

1.90 

7443 

.65 

74147 

1.75 

74276 

1.25 

7444 

.09 

74149 

120 

74278 

3.11 

7445 

89 

74106 

120 

74279 

.70 

7446 

.69 

74151 

.56 

74283 

2.00 

7447 

.69 

74152 

.65 

74264 

3.7S 

7448 

.09 

74163 

.50 

74285 

3.75 

7450 

.19 

74154 

120 

74296 

.90 

7451 

23 

74155 

.75 

74293 

.75 

7453 

23 

74150 

.66 

74238 

.85 

7454 

23 

74157 

.00 

74301 

2.20 

7460 

23 

74159 

1.65 

74365 

.85 

7470 

.35 

74T60 

.65 

74366 

.65 

7472 

29 

74161 

.09 

74367 


7473 

.34 

74152 

.65 

74366 


7474 

.33 

74163 

.69 

74376 

2.26 

7475 

.45 

74164 

.85 

74390 

1.75 

7476 

.38 

74165 

.85 

74393 

1,36 

7480 

.59 

74166 

1.D0 

74425 

3.15 

7461 

1.10 

74107 

2-90 

74420 

.85 

7462 

.95 

74176 

1.65 

74490 

2^6 


4000 

.29 

4531 

95 

4001 

.25 

4532 

195 

4002 

.26 

4538 

1.95 

4008 

.89 

4539 

195 

4007 

.29 

4541 

2-64 

4008 

,95 

4543 

1.19 

4009 

.39 

4553 

5.79 

4010 

.45 

4555 

98 

4011 

.28 

4586 

95 

4012 

.25 

4558 

2.45 

4013 

.38 

4566 

4:26 

4014 

.79 

4589 

3.49 

4015 

.35 

4581 

195 

4018 

.39 

4582 

195 

4017 

.89 

4584 

.75 

4018 

,75 

4685 

.75 

4019 

.35 

45151 

12.35 

4020 

.75 

4702 

1295 

4021 

.79 

4724 

1.80 

41^2 

.76 

74COO 

.35 

4023 

.29 

74062 

95 

4024 

-88 

74004 

95 

4625 

.26 

74CD8 

.35 

4026 

1.65 

74C1D 

.35 

4627 

.48 

74C14 

,59 

4628 

.69 

74C20 

.35 

4629 

.79 

74030 

.38 

4630 

.39 

74C32 

.39 

4634 

1-95 

74C42 

1.23 

4035 

J5 

74C48 

1.99 

4040 

.75 

74C73 

.58 

4041 

.76 

74C74 

.65 

4042 

.69 

74C78 

.90 

4043 

.85 

74C83 

1-96 

4044 

,79 

74C8S 

1.95 

4046 

,65 

74C68 

.33 

4047 

.65 

74089 

4.50 

4048 

,89 

74C90 

1,19 

4049 

,36 

74C93 

t.75 

4050 

.35 

74C95 

.99 

4051 

.79 

74C160 

8-78 

4052 

1-99 

74C151 

2.28 

4053 

.76 

740154 

3.25 

4060 

.89 

74C157 

1-78 

4068 

-39 

74C160 

1.19 

4066 

.36 

74C161 

1.19 

4069 

.29 

74C162 

1.19 

4070 

,35 

74C163 

1.19 

4071 

.26 

74Cie4 

1.39 

4072 

.39 

74C165 

2.00 

4073 

.29 

74C173 

-79 

4076 

,29 

74C174 

1,19 

4076 

.76 

74C175 

1.19 

4077 

.59 

74C192 

1.49 

4678 

,29 

74C193 

1,49 

4661 

.26 

74C195 

1.39 

4QS2 

.29 

74C2O0 

5.76 

4085 

.96 

74C221 

1.75 

4686 

.95 

74C244 

2.25 

4893 

.49 

74C373 

2.45 

4894 

2-99 

74C374 

2.45 

4696 

2.49 

74C601 

.36 

4699 

1.95 

74C902 

.65 

14469 

12-98 

74C903 

.85 

14410 

12.96 

74C605 16,65 

14411 

11.95 

74C906 

.95 

14412 

12.95 

74C907 

1,00 

14419 

7,96 

740905 

2,06 

14433 

14.95 

740509 

2.75 

14490 

4.95 

740916 

995 

4502 

.95 

74C911 

695 

4503 

.55 

74C912 

8.95 

4507 

1.25 

74C914 

198 

4568 

1.95 

74C916 

1-19 

4510 

.65 

74C916 

2.75 

4511 

.85 

740920 17.95 

4812 

.85 

74C921 18.98 

4514 

1,25 

74C622 

4.49 

4515 

1.79 

740923 

4.98 

4818 

1.55 

74C928 

898 

4516 

,89 

74C926 

7.95 

4519 

J9 

74C927 

7.95 

4520 

.79 

740928 

796 

4821 

4,99 

740629 16.95 

4522 

1.25 

74C630 

4.95 

4526 

1.25 

BOC95 

-88 

4527 

1,98 

80065 

.95 

4528 

1.19 

80067 

.95 

4529 

2.65 

BOC99 

1.20 


HIGH SPEED CMOS 

A nerw 'fimJlv of Mgh fp««d CMOS l^k futurirtg 
the speed E7f low pmvvr SchoRky |6^ tvpjciri gmd prDf>- 
Jigwtian dedfly], comUned witti the aduBfitages^ CMOS: 
very low pOW» CQrtjtimpdfcjfi. tuperfor noiie imiminHY. 
and impinved output ddV9- 

74HC00 

74HC; Opwate at CMOS look l•v«lt •dd w idMi 
fur new, bIE-CMOS designs. 

74HC0O 
74HO02 
74HC04 
74HCBS 
74HC10 
74HC11 
74HC14 
74HC20 
74HC27 
74HCS0 
74HC32 
74HC51 
74HC74 
74HC7S 
74HC8S 
74Hcae 
74HC93 
74HC12B 
74HC1S2 
74HC13B 
74HC13S 
74HCt51 
74HC1S3 
74HC1S4 
74HC1S7 
74HC1ft1 
74HC1S4 
74MC16S 
74HC174 


74HCTD0 

74MCT02 

74HCttl4 

74HCT0S 

74HCT10 

74HCT1 i 

74HCT14 

74MCT20 

74HCrr27 

74HCT30 

74HCT32 

74HCTS1 

74HeT74 

74HCT7B 

74HCTSS 

74HCTflft 

74HCTB3 

74HCT12S 

74HCT132 

74HCT13S 

74HCT1SS 

74HCT1S1 

74HCm53 

74HCT1S4 

74HCT1S7 

74H(mB1 

74HCT1&4 

74HCT1SS 

74HCT174 


B spectronics 

CORPORATION 

EPROM ERASERS 


PE-14 
I PE-14T 
PE-24T 
PL-2e5T 
PH-1ZST 
L PR-32{IT 


.59 

74HC175 

.99 

.59 

74HC193 

1.28 

.59 

74HC164 

1.04 

.59 

74HC195 

1.D9 

.59 

74HC238 

1.38 

.59 

74HC240 

1.86 

.79 

74HC241 

1.86 

.59 

74HC242 

1.B9 

.66 

74HCZ43 

1,89 

.56 

74HC244 

1.66 

.59 

74HCZ45 

1.89 

-89 

74HC251 

-89 

.75 

74HC257 

.65 

.as 

74HC259 

1.39 

1.38 

74HC273 

1,89 

.59 

74HC299 

4.96 

1.19 

74HC3B7 

.99 

1.19 

74HC373 

2.29 

1-19 

74HC374 

2.26 

.69 

74HC333 

1.39 

-99 

74HC4017 

1.99 

99 

74HC4020 

1.39 

.69 

74HC4024 

1.59 

299 

74HC4O40 

1.39 

99 

74HC4049 

.69 

1.15 

74HC4O50 

.69 

1.25 

74H040fiO 

1.29 

295 

74HC4811 

2-39 

99 

74HC4536 

2.29 

74HCT00 


d. drw-ki repbcerFHntt for LS TTLand 

adwdh>74L5 

m the nme circurt 


99 

74HCT175 

1.69 

,89 

74HCT193 

1.39 

,69 

74HCT194 

1.19 

.69 

74HCT195 

t.29 

.89 

74HOT238 

149 

,59 

74HCT240 

2.19 

.69 

74HOT241 

2.19 

.89 

74HCT242 

2.19 

,89 

74HCT343 

2.19 

.66 

74HCT244 

219 

.79 

74HCT245 

2.19 

-86 

74HCT251 

1.09 

.65 

74HCT257 

.69 

.95 

74HCT2S9 

1.59 

1-49 

74HCT273 

2-09 

.76 

74HOT2g9 

5.25 

1.29 

74HCT3fl7 

1.09 

1,29 

74HCT373 

2,49 

196 

74HOT374 

249 

1.15 

74HCT333 

1.59 

1.15 

74HCT4017 

2-19 

1.05 

74HCT4020 

189 

1.05 

74HCT4024 

1.79 

2.99 

74HCT4Q40 

1-59 

.96 

74HCT4646 

.69 

1.29 

74HCT4650 

.99 

1.39 

74HCT4680 

1.49 

3.05 

7414014511 

2,89 

1.09 

74HCT4536 

2.59 


CBfIBCitV 

Inteneity 


Chlf) 



9 

9,000 

&83.00 

9 

8,000 

• 119.00 

12 

6,600 

*176-00 

36 

9.800 

*255.00 

26 

17.000 

•349.00 

42 

17,000 

3558.00 


TRANSISTORS 


2N918 .SO 
MPS31S .±S 
2N210Z -76 

2N221 a .SO 
2N221BA .50 
2N221S .50 

2N221SA -SO 
2N2222 .25 

PN2222 .10 

MPS2369 -26 
2N24S4 .25 

ZN2S0E .50 
2N2S07 .25 

PN2S07 .13 
2N3055 .75 

SOEflT .00 
ZN3393 .30 

2N3414 .25 

2H356S .40 

2N366G .40 

PNSSeS .25 
MPS3e38 .25 
MPS364D .26 
PN3643 .25 

PN3S44 .25 
MP53704 .16 
MPS3706 .16 


2N3772 1.65 
2N3S03 .26 

2N3904 .16 

2N35D6 .16 

ZN4122 .26 

2N4123 .25 

2N4240 .25 

2N4304 .76 

2N4401 .25 

2N4402 .25 

2N4403 .25 

2N4657 1.06 
PN4S16 .25 
2 N 5085 .25 

PN5126 .26 

PIV5139 .2S 

2 N 5205 .25 

2N6028 .35 

2M6043 1.7S 
2N6045 1.75 
M PS-AOS .25 
M PS AOS .2S 
M PS-At 3 .40 
MPS-A55 .25 
MPU-131 .99 

T1P2S .65 
TiPJl 
T1P32 


1C 

SOCKETS 





1-66 

too 

6 

PIN 

ST 

.13 

.11 

14 

PIN 

ST 

.18 

.12 

18 

PIN 

ST 

.17 

.13 

18 

PIN 

ST 

-20 

,19 

20 

PIN 

ST 

.26 

.27 

22 

PIN 

ST 

.30 

.27 

24 

PIN 

ST 

-30 

J7 

26 

PIN 

ST 

,40 

.32 

40 

PIN 

ST 

.46 

.36 

84 

PIN 

ST 

4.2SCAL1 


ST=SOLDEHTAIL 

8 PIN WW .59 .49 

14 PIN ¥yW .89 .52 

15 PIN WW .69 .50 

16 PIN WW .99 .96 
I 20 PIN WW 1.09 .96 

22 PIN WW1.39 1.20 
24 PIN WW 1.49 1.3S 
I 26 PIN WW 1.69 1.49 
I PIN VUW 1.99 1.6 

WW=WIREWRAP 


INTERFACE WDATA ACQI 


1.59 

1.96 


6T28 
0T2fl 
6T95 
8T6S 
8T97 
8T98 
DIH6131 
DPg304 
DS0633 
DS0635 
DSBS3e 
060637 
060636 

INTERSIL 

ICL7166 965 

ICL7167 12.95 

ICL7650 2.05 

ICL6036 3.95 

ICM7207A 5.59 
ICM7200 15.95 , 


1.36 


ADC0066 15.55 
ADC0e04 3.49 
ADC0809 4.49 

ADC0B18 14.95 
ADC6817 0-95 

I ADC:6631 6.96 

I PACQSOO 4.49 
DAC0906 t.05 

DACOBOe 2.95 
DAC1020 6.25 

OAC1621 7.0* 

OAC1622 5.9S 

MC146SIJS 1.95 
I MC14a6Lfl 2.95 

EXAH 

I XR2206 3.75 

XR2207 3.7S 

i KB220g 3.7S 
XR2211 5^6 

L XH2246 3.25 . 


r 9000 1 


^ SOUND 1 

6304 

9318 

.35 

1-00 


CHIPS 

9326 

149 


78477 

3.95 

9334 

2.50 


7546S 

6.95 

9358 

3-95 


764B6 

3.98 

9401 

9,98 


881-263 

39.95 

9801 

.75 


1 AV3 891012.95 

9802 

1.50 


AY3~6912 12.98 

9837 

2-95 1 


MC334a 

1.46 

L 98802 

1.95 , 


^SPIOOO 

39.00 J 


OFTO-ISOUATOftS 


4N25 

1-00 

MCA-T 

4.2S 

4N27 

1,10 

MCA-Z55 

1.75 

4N28 

.69 

lL-1 

1.25 

4N33 

1-78 

ILA-30 

125 

4H3S 

128 

IIJCL74 

2.75 

4N37 

125 

H11CS 

128 

MCT-2 

1.00 

HL-lll 

1.00 

MCT4 

1.80 

TIL-113 

1.75 


TO-220 CASE PACKAGE 


7S0ST 

.75 

7605r 

.85 

780ST 

.75 

79063 

.85 

7812T 

.75 

7912T 

.S6 

761 ST 

,75 

791 ST 

.85 

7a24t 

.75 

7624T 

^5 

TC^a CASE PACKAGE 


7805K 

129 

7906K 

149 

7612K 

129 

7612K 

1.49 

7815K 

1.39 

7915K 

1.49 

7B24K 

129 

7624K 

149 

TO-9Z CASE PACKAGE 


89 

791J05 

.79 

78L12 

.69 

79L1Z 

.79 

7BL15 

.69 

79L18 

.79 


OTHER VOLTAGE REGS 


76M0SC 

5voH 


TO-220 

.35 

UUI323K 

Svolt 

3anv 

TO-3 

4-95 

LM336K 

A4|. 

Satnp 

tt^3 

3.68 

76H05K 


5pinp 

10-3 

9.65 

78H12K 

12mtt5imp 

fO-3 

9.95 

76P05K 

Svnlt 

lOetnp HD'S 

14.98 

UA7e340 

PAinCHEUl' pip 

1-68 


T'm writing to thank you again for tha oat -alanding 
Spirit of aerviee to caatomarfi with which you handled 
□ ur teleplione order today The high level of service 
•nrientation you exhibit is rarely found these days , 

11 is grati fy i ng tr^ f 1 nd you as a supplier who stocks 
n 1 ectronic oomponenls we often finddi fficult to obtain 
we will surely look on you as a preferred supplier. 

Copyright 196S JDfl MICf4flevlC«* — C K- futtwt 



Tjnea^ 


LM301 

-34 

NE570 

325 

UHI301H 

.76 

NE571 

2.65 

LM307 

.45 

NES90 

2.50 

uvi3oa 

-89 

NEG92 

28 

UM306H 

1.15 

UW706 

.59 

UU1309H 

1.95 

LM7ig 

.75 

LM309K 

1.25 

LM7t1 

.79 

LM310 

1.78 

LM723 

49 

1JVI311 

.64 

LM723H 

.55 

LM311H 

.89 

UW733 

.98 

UVI312H 

1.78 

IJII741 

28 

IM317K 

3.68 

UM741N14 25 1 

IJUI317T 

1.19 

IJH741H 

40 

LM318 

1.49 

LMI747 

.89 

UVI316H 

1-59 

IM749 

.66 

I.M319H 

1.90 

IJH1014 

1.19 

IM319 

1.25 

LM1303 

1-95 

LM320 t««7900 

LW1310 

1.46 

UM322 

1.65 

MCI 338 

1.89 

UM323K 

4.95 

MCI 349 

1.BS 

UVI324 

-59 

MCI 388 

1-19 

LM329 

.65 

MC13S6 

1.69 

I.M331 

3.95 

MC1372 

6.95 

IM334 

1.19 

I-M1414 

1,59 

LM335 

1.40 

LM1458 

.59 

LM338 

1.75 

IJM14B8 

.89 

IM337T 

1-68 

I-M1499 

.69 

UVI337K 

325 

LM1466 

.65 

LM338K 

3.95 

IJVI1558H 

3.10 

UVI339 

-99 

LM1S0O 

2-37 

lM340l**7300 

IM1812 

S28 

LM346 

.69 

IM1630 

3.60 

UUI350K 

4.95 

LM1871 

5.49 

IM3S0T 

4.80 

LM1872 

5.49 

LM3S6 

.59 

IM1S77 

3.52 

1JUI359 

1.79 

UVI1699 

1.9S 

LM378 

3.TS 

I-M1896 

1,78 

ljyi377 

1.95 

ULN2003 

126 

I.M378 

2.50 

XR2206 

3.75 

tM379 

4.50 

U1I12677 

2-05 

LM360 

.86 

LM2876 

2,25 

[ LM380N'6 1.10 

IJVI23O0 

.65 

I.M3ai 

1-80 

LM2901 

1.09 

LM362 

1-80 

MPQ2907 

1-96 

LM386 

1.65 

LNi26l7 

2.95 

I.M384 

1.95 

MC34B7 

2.9S 

LM3B8 

.85 

I-M3900 

-98 

LM687 

1,48 

LM3906 

125 

I.M389 

1.35 

UM3909 

-98 

LM390 

1-95 

IM3911 

226 

LM392 

.69 

LM3gt4 

3.65 

I.M393 

1.29 

LM3915 

3.95 

Utt394H 

4.00 

UH3915 

3:95 

LM396H 

6.00 

mC4024 

3-98 

N5531 

2.65 

MC4044 

4.50 

NE585 

-34 

nC4130 

128 

NE5S8 

-65 

RC4151 

328 

HE55B 

1.50 

LM42S0 

1.75 

NE584 

2.98 

1-M4B00 

3-28 

UM585 

-69 

RC4858 

.69 

LM568 

1.49 

LM13600 

149 

LM567 

.99 

LM13700 

1.48 

H^TO-5 CAN, K^TOS. T=TO-220 


RCA 


CA3023 

2-78 

CA3083 

1.68 

C:A3036 

126 

CA3066 

.60 

CA3046 

125 

CA3089 

2.99 

CA3086 

2-90 

CA3098 

3.49 ’ 

CA30S0 

2.90 

CA3130 

1.30 

CA3Q85 

1.75 

CA3140 

1.15 

CA3030 

1.10 

CA3146 

1.8S 

CA30&1 

1.6S 

CA3ieO 

1.19 

CASOaZ 

1.85 

CA31B3 

.99 


Tl 


TUI94 

4.20 

75365 

1.65 

TU98 

1.85 

75450 

.89 

TL467 

3.25 

75451 


75107 

1.46 

75452 

.39 

781 OS 

1.49 

75453 

-39 

75110 

1.95 

75454 

-36 

75150 

1.95 

75477 

1,29 

75184 

1.95 

79491 

-79 

78160 

4 95 

78492 

-79 





75196 

1.25 

75493 

29 

75189 

125 

75494 

29 


Bi FET 


TLOOft 

.99 

LJ=347 

2-19 

Tt071 

-79 

LF381 

.68 

TIJ072 

1.19 

LF3S3 

IjOO 

TL074 

2.19 

LF355 

1-10 

TL061 

-79 

1-F386 

1-10 

TU082 

1.19 

LF3S7 

1.40 

TL063 

1-19 

LF411 

129 

JTj064 

Z.19 

LF412 

1.99 
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DB25S femaleIoIder cup 2.25 



RF 

MODULATOR 

(ASTECUM1082} 

QUANTITIES LIMITED 

i^PflESETTOCHANMEL? 
« USE TO &UILD TV- 
COMPUTE n im^ERFACE 
* H^SVOLTOPEHAtfON 


^ $13,95 

$4.95 

V 

Scrips 

$129.00 

$119.00 

4/30/85 


SPECIALS ENDS 


EDGECAflD 

CONNECTOnS 

S^IOOST aiOO 3.9B 
S-tOOWW s-11» 4.eE 
72 PIN ST 

72 PIN VlfW 7.9S 

G2PINST IBM PC 4,9S 
SO PIN ST APPLE 4.9& 
44 PIN ST a,9S 

44PINWW 4.SS 


DIP 

SWITCHES 

4 POSmON -8 

5 POSITION .9 

6 POSITION .9 

7 POSITION ,9 

9 POSITION -S 

10 POSITION 1.3 


LBD DISPLAYS 


HP5 002-7790 
MAN’72 
MAN-74 
FNO 3S7I359} 
END S00IS03) 
END 5074SlO> 
TIL-3n 4 k7 hex 


DiPCONIMECTORS 


DIFFUSED L£DS 

1 99 
T1W ,10 
TH4 .18 
T1^4 -IS 
T1^4 ,10 

T1 ,10 
T1 .18 
T1 .IS 

2x5rtwTv ,25 
ZKSmni .30 
2K5nvn .30 


JUMBO REO 
JUMBO ORGEN 
JUMBO VELLOW 
MOUNTING HOW 
MINI RED 
MINI OREEN 
MINI VittOW 
RECT RED 
RECT GREEN 
RECT YELLOW 


SWITCHES 

SPOT mini-toggle ON ON 
BPDT MINI TOGGLE ON ON 
DPDT MINI-TOBCLE ON-OFP ON 
5PST MINI PUSHBUTTON N O. 
SP5T MINhPUSHBUTTON N.C- 
BCD OUT 10 POSITION 0 PIN DIP 


TEXTOOLZERO INSERTION FORCE 
SOCKETS AND RECEPTACLES 


■DC CONNECTORS 


OfiDEHISQ tNSTVCTfONS; ffiSEFT THE NUMBEfi Of CONTACTS IN THE POSlTiON MflfJKED -nr OF TH£ 

“OflOEfl Br PANT NUh4BEH USTED. EXAMPLE: A JO PIN RiGHT ANGLE HOLDER STYLf WOUtD SE lOMIOSP 
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490 BYTE* APRIL 1985 


MALE SOLDER GUP 


RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS; M-W-F, 9-S TU-TH, 9-9 SAT, 10-3 


tSJDR Microdevices 

!■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 


PifASE USE YOUB CUSTOMER NUMBBFt WHEN ORDERING 


TERMS: Minimum ordef S10.00. For shipping and handling include 
S2.50 for UPS Ground and £3.50 lor UPS Air. Orders over 1 lb, and 
foreiin orders may require addlliorral shipping: charges - pEease 
cpnlacl our sales department for Ihe amounf. CA, residents musi 
Include sales lax, 0ay Area and LA residents Include All 
merchandise is warranted for 90 days unless otherwise staled. Prices 
are subject to change wllhout nolice, We are not responsible for 
lypographical errors. We reserve Ihe right to limii quantities and to 
substitute manulacturef. All merchandise subject lo prior sale. 


Copyrlglit 1985 JDR Mlcrodevicfli 


CONTACTS 

SINGLf COLOH 

COLOR CODED 

V 

10' 

f 

10 

10 

.13 

1.60 

.83 

7.30 

15 

.23 

2 50 

1.00 

8,80 

20 

3$ 

3.20 

1.25 

11.00 

25 

.45 

4.00 

1.32 

11.60 

25 

,46 

4.10 

1.32 

11.60 

34 

,61 

B.40 

1.65 

14.50 

40 

-71 

6-40 

1.92 

15.80 

50 

m 

7.S0 

2,50 

22.00 


DESCRtPTtDN 

ORDER BY 

[ CONTACTS 

TO 

20 

ze 

34 

40 

SO 

SOLDER HEADER 

IOHxrS 

1 .82 

1-29 

1.68 

2.20 

2.58 

3.24 

RIGHT ANGLE SOLDER HEADER 

IDHjuSR 

1 .85 

1,35 

1,76 

2.31 

2.72 

3.39 

WW HEADER 

IOHxkW 

1 $6 ' 


164 

4.50 


$$3 

RIGHT ANGLE WW HEADER 

IDHxxWR 

[ 2.0S 

3.28 

4,22 

AJkS 

4.80 

7 30 

RIBBON HEADER SOCKET 

IDSha 

.79 

.99 

1.J6 

1.59 

1 66 

Z 25 

RIBBON HEADER 

IDMu 

— 

5.50 

5,ZS 

7.00 

7.60 

860 

RTfiDdN ib^l^l^AAD 

IDEni 1 

Ll2L. 

■2:a' 

les 

i.iS 

■5,W 



DESCHIIn^lON 

ORDER BY 

CONTACTS 

s 

14 

16 

18 

20 

22 

24 

28 

4g 

HIGH RELIABILITY TOOLED 

ST IC SOCKETS 

AUGATxaST 

.99 

,99 

,99 

1,69 

1.B9 

1.89 

1,99 

249 

2.99 

HIGH RELIABILITY TOOLED 
WW IC SOCKETS 

AUGATamWW 

1.30 

1,80 

2.18 

2.40 

2.50 

2.90 

3.IB 

3.70 

5,40 

COMPONENT CARRIES 
{Dtp HEADERS] 

tCCxx 

.49 

,59 

,69 

.99 

$9 

.99 

.99 

1 09 

1,49 

RtBBON CABLE 

DIP PLUGS HOC} 

IDPxx 

- 

,95 

.95 

- 


- 

1.75 

- 

2,95 

FOPOFIDER 

tNO INSmUCTiONSi 

ioc connect 

OPSB 

BLOW 



CAPACITORS 



TANTALUM 



I.OjJt 

16V 

.40 

,47p!r 

35V 

.50 

6.8 

1SV 

.70 

1.0 

35V 

.45 

to 

15V 

.68 

2.2 

35V 

.65 

22 

15V 

1.35 

4.7 

35V 

.85 

,22 

35V 

.40 

10 

35V 

1.00 



DISC 



lOpI 

50V 

.05 

560 

50V 

.05 

22 

50V 

.05 

680 

BOV 

-05 

26 

5DV 

.05 

620 

BOV 

,05 

27 

EOV 

.05 

.001^1 

50V 

.05 

33 

BOV 

.05 

,0015 

BOV 

.05 

47 

50V 

.05 

.0022 

SOV 

.05 

56 

EOV 

.05 

.005 

50 V 

.05 

58 

BOV 

,05 

,01 

60V 

.07 

32 

50V 

.05 

,02 

BOV 

.07 

100 

50V 

.05 

.05 

SOV 

.07 

220 

BOV 

.05 

.1 

t2V 

.10 


MONOLITHIC 


.OM 

50V 

.14 


EOV 

.18 

.047^rf 

! 60V 

.15 

,47^rf 

BOV 

,25 


ELECTROLYTIC 


RADIAL 


AXIAL 


tpt 

25V 

.14 

1^ 

SOV 

.14 

2,2 

35V 

.15 

4.7 

16V 

.14 

4.7 

50V 

.15 

10 

16V 

.14 

to 

EOV 

.15 

10 

SOV 

.16 

47 

35V 

.18 

22 

16V 

.14 

100 

16V 

.18 

47 

50V 

.20 

220 

35V 

.20 

too 

1SV 

.20 

470 

2EV 

.30 

100 

35V 

.25 

2200 

16V 

.60 

220 

25V 

.30 

COMPUTED 

330 

BOO 

18V 

16V 

.40 

.42 

GRADE 

1000 

2200 

16V 

16V 

.60 

.70 

^4,008ffF 3DV 3.85 

8000 

t6V 

.85 


DESCRIPTION 

ORDER BY 

CONTACTS 

8 

15 

25 

37 

50 

SOLDER CUP 

MALE 

DBmP 

1.19 

1S9 

1.90 

2-4$ 

4.2^ 

FEMALE 

DBkxS 





6.26 

RIGHT ANGLE 

PC SOLDER 

MALE 

DBxxPR 

1.65 

2,20 

3.00 

4.83 

— 

FEMALE 

OBukSA 

2,18 

3,03 

3,00 

6,19 


WIRE WRAP 

MALE 

DBjuPWW 

1.69 

2.58 

3,89 

6.60 


FibniiAJJE 

“b&uiSwAv 

i.76 

4.2> 

6.$4 



(PC RIBBON CABLE 

TSalT^ 

IdWvc^ 

2.95^ 

TST 


AiU 


TEMALE 

iDBxxS 


4.29 



— 

. HOODS 

BLACK 

Tiwscia 


— 


— 


1SHB7— 

HOOD 



.S$ 

i.d9 



r EMI FILTER 


- MAJOR MANUFACTURER ^ 

* LDW COST 

* FITS LC-HP BELOW 


S4.95 ^ 

W 

LINE CORDS 


LC-2 2 CONDUCTOR 6 tl 

,39 

LC -3 3 CONDUCTOR S tl 

.99 

LC-HP SCONOUCTORWtTH STANDARD 

FEMALE SOCKET 6 It 

LC CIR CIOAHETTE UGHTEH 

1,49 

PLUG WITH 6 tl COIIED COR D 

2.85 

MUFFIN FANS 


4,GB''SQUARE 

14.96 

^3"SQUARE_ 

14.95 J 


1 TYPE 1 

CONTACTS 

1 

16 

24 

28 

40 

ECONqziF 1 


4,95 

8,75 

7.75 

»$B 

Z1F SaCK^ 


4.95 

5,95 

8,95 

Os 

IziF RECEPTACLE 1 

1 8.55 ' 

~g;75~ 


ta.H 

11.75 

















































































































IBM PC PROTOTYPE 


WITH DECODING CIRCUITRY 


$ 29.95 


WIRE WRAP 
PROTOTYPE CARDS 

FR-4 EPOXV GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 



DISK DRIVES 

TANDON 

I TM lOO-t S'A" IFOR IBM) SS/DD $133.95 
TM 100-2 «W(FOR IBM) Dg/DD B159.9S 

MP| 

I MPI-B5Z 


IBM 


BOTH CAHOSftAV^ SfLK SCBE^HEO LBiStNOS 
AND JNCLl(OES MOUNTING BRACKET 
^+5VA^ 


IBM-PRI 

ISM^PR3 


P1M.1 
P100 2 
P1dO 3 
PIOO^ 


WITH ^5V AND GRODN D PLAN E -*27.95 

AS ABOVE WITH DECODING ClnCUrTRT $29-95 

S-100 

BARE NO FOIL PADS . ..*15.15 

HORIZONTAL BUS ..$21.99 

VERTICAL BUS. $21.90 

SINGLE FOIL PADS P£« HOLE.*22.75 


FD-5( 

FD-5’ 


FDia 

FD200-'i 




mm 



TEAC FD-5S8 


JFOSlwi&frlfll ^ 

SUPPORT FOR aiAM^ENSITV BRrVE: 
-TR# S 



TAIH4O0N TM100'2 


FROM TAU. TR* SYSTEMS 

PLEASE INCLUDE SUFFiCENT AMOUNT FOR SHlPPiNO ON ABO]/£ ITEMS 


DISK DRIVE 
CABINETS 

CABINET #1 $29.95 

* Frt* Di» fwU H4i4glTt S^A'^disk dfivB 

* Color rratctiBB Appla 

CABINET #2 S79.00 | 

9 FitH DftB full hsiglTt SWriiik driva 

* Compivt* with powar suppiv. switch, 
lins coriL kias and atandard power 

- Plaaaa tpaeiFv Gray ot Tun 

CABINET #3 G89.95 

$ Fi%l two baH Haight 5^A"'diik drivaa 
4 ComplatB with power auppCy. switchi 
line cord, fuse and standard powar 
cannaclora 

DISK DRIVE CABINETS 
ALSOAVAILABLE PLEASE CALL | 

PLFASf INCLUDE SUFFIClENr 
AAfOUNT FOR SHIPPING ON ABOVE ITEMS 


APPLE 


PBOO-I BARE - NO FOIL PADS . 

, PSOO 3 HOHIZONTAl BUS .. 

P500-4 SINGLE FOIL PADS PER HOLE 
I 7060-4S FOR APPLE Mb AUX SLOT ... 

GENERAL PURPOSE 

22144 PIN EDOE^CABO SPACING) 
Pd*1.1 BARE NO FOIL PADS 4.S-‘ a S.O ‘ ... 

P44 1 3 VE RTICAL BUS 4.S" it fljO". 

P441-4 SINGLE FOIL PADS 4.S''« 5-9" ...... 

P443-1 BARE - NO FOIL PADS 4£^ k 9.0^' * , . , 

P442‘3 VERTICAL BUS 4.5" x 9.0'^. 

P442-4 SINGLE FOIL PADS 4.5" a 9.0". 

30172 PIN EDGE CARD f.1’'SPACING) 
P721-1 BARE NO FOIL PADS 4,5" * 5 0" , . 

P7Z1-3 VERUGAL BUS 4.5” a 5,0" *. 

P721^ SINGLE FOIL PADS 4.5" a 5.0" . . . 
PTZZ-I BARE NO FOIL PADS 4.S" a 9-0" , 
P7Z2-3 VERTtCALBUS4.S'' xS.O" 

P722^ SINGLE FOIL PADS 4.5" a 9.0" . . . 


, $15-tS 
. «2&76 
. «21.S0 
. $30-00 


SWITCHING 
POWER SUPPLIES 


. *9.46 
«13.95 
$14-20 
*10.40 
*14.20 
$13.B0 



PS-IBM 


$17S.OO 


• FOR IBM PC-XT COMPATIBLE 
^ 130 WATTS 

• i^SV @ ISA* t12V [2 4.2A 
.5V @ ,EA. -12V @ 

• ONE YEAR WARRANTY 


$49.95 


. . $3.45 
. «13JZS 
. *14.20 
. *10 .40 
. $14-20 
. *15.15 


PS-A 

1 * USE TO POWER APPLE TYPE 
SYSTEMS 

• ^►SV@4A. +12V@2.6A 
^© .SA, -12V @ .SA 
n APPLE POWER CONNECTOR 


PS-3 


$33.9B 


BARI GLASS BOARDS 

NO £DGE-C4flO FTiSlGEHS Off FOIL 
P25x45 2.S"a4.5" *2.40 

P45x55 4.S"ae.S" $4.70 

P4SaS6 4.6" a 8-6" *6.20 

P45at70 4.5" a 17.0” $11.35 

L.PSSa170 8.5" a 17.0” $18-56 


EXTENDER 

CARDS 

ISM $45.00 

APPLE $45,00 
MULTIBUS *96,00 


II AS USED IN APPLE lit 

* +6V ^ 4A, ♦12V Igl 2.6A 
- -5V p 2BA, -12V p 3tJA, 

*15.5" a 4.5" a 2", ,884 LBS. 

PS-ASTEC $19*95 

* CAN POWER TWO FDDS 

*4SV@2.6A, t12V@ ZA 

-l2Vp .lA 

* +5V p SA IF +1ZV IS NOT USED 

* 6.3" a 4.0” a 1.»" 


WIRE WRAP WIRE 

PRECUT AND STRIPPED 

I Natar 1 Inch of inBulatinn la atrippad an 
each end. A 3-5" wire kai anlv 1-5" trf inM- 
latinn- 

LENGTH QUANTFTY 


TRANSFORMERS 

FRAME STYLE 

IZ.flV AC 2 AMP 

12.6V AC CT 
12.6V AC CT 
12.5VACCT 
25.2V AC CT 


4.95 

5.95 

7.95 
10,95 

7.95 


(INCHES} 

IDO 

SOQ 

1090 

2.5 

1.69 

4.70 

a.zo 

3 

1.69 

479 

8-20 

3.5 

1.55 

5.09 

8.90 

4 

1.75 

5.40 

9.60 

4.8 

1.H0 

6.76 

10.30 

6 

1 8S 

6.19 

11.90 

5,5 

1.90 

6.50 

11.75 

5 

2.00 

6.8S 

12.50 

6.5 

2.30 

7.60 

14.30 

7 

2.40 

8.20 

15.05 

7.5 

2.50 

8.BS 

1S.0S 

B 

2.60 

8.96 

1660 

9,5 

2.65 

S.30 

17.40 

9 

2.70 

9.60 

ISIS 

9.5 

2.B0 

10.90 

18.95 

10 

2.90 

10.60 

19.70 


2 AMP 
4 AMP 
8 AMP 
2 AMP 

PLUG CASE STYLE 

\ 12V AC 25Dina 3-95 

12V AC 600ma 4.95 

12V AC 1 AMP 5.95 

12V AC 2 AMP 5.96 

DC ADAPTER 
, 6.9, 12V DC SELECTABLE WITH 
I UN IVER AL ADAFflE R 0-95 j 


MICROCOIVIPUTER 
HARDWARE 
HANDBOOK 
FROM ELOOMP S14.9S 

Over800 pagai of manidacturer'a I 

detPiihefrt)* umi du moai 
LiMd IC‘a 

* TTL ^ 74, 74LS Si 74F 

* CMOS 

* Voltage ragulatora 

♦M«mwv-RAM.POM.EPBDM I 

* CPU £ ■ 6990, 6500, ZSO, ' 
B08D, 8005 & 8086/8 

* MPU Support 8 Intai1«$, 
6900, 6500, 280, 8200, ate. 


PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.i0 
100*a; S.5",6 '; B.5" 7-’ 

ZSOaa; 29”* 4.55" 

SOOaa: .3”, 3 5", 4" 

SPOOLS 

lOOIaat $499 250 laat $7.25 

I 500 feet *13.25 1000 feet $21.« 

PiBB&e apecitv cpkir 
Blue, Blaek, Yalliiw Or Red 


GE NICKEL-CADMIUM 
I RECHARGABLE BATTERIES I 
NI-CAD CHARGER PACKAGE 
PRICE IhICUJOES CHAHGER (WALL PLUCI, 

I BATTERIES. 8 MODULAHBATTEflV HOLDER 
*11.71 
$11.71 
$13-21 I 
*13.21 
$13.21 


*8.07 pr. 
$3.03 *a. 
*3.78 aa. 
$3.78 ea- 
$797 », , 



ORDER TOLL FREE 

800 - 538-5000 

800 - 882-8270 

(CALIFORNIA RESIDENTS) 


20 MHz DUAL TRACE 
OSCILLOSCOPE 

FROM 

RAMSEY ELECTRONICS 


AAA CELLS 

QTY. 2 

AA CELLS 

aTY.2 

CCEllS 

QTY. 2 

D CELLS 

QTY. 2 

9 VOLT 

QTV.1 

BATTERIES OR 

AAA CELLS 

PKG.2 

AA CELLE 

PKG.l 

C CELLS 

PKG-1 

D CELLS 

PKG. r 

9 VOLT 

PKG. 1 


unsurpassed aUAUTV AT AN UN BEATABLE PRIC E 

* HAND WIDTH- DC: DC Tp 20MH^ [-3db) 

AC;10KjtTD20MHa(-3ifi)l 

* SWEEP TIME- .2 tD .5 SEC/DiV ON 20 RANGES 

* VEHT./HDHZ. DEFLECTION: BmV TO 20V/DEV ON 20 RANGES 

* COMPi^E MANUAL AND HIGH DUALITY 
HOOK-ON PROBES INCLUDED 

* INPUT IMPEDANCE: 1 MEG OHM 

* TVVIDED SYNC FILTER 

* X, Y AND Z AXIS OPERATION 

* 110/220 VO LT 50/6OHI DPEHATtON 

* COMPONENT TESTER 
I * LP CONSUMPTION-19 WATTS 

t BUILT IN CAUBRATOR 
i • AUTOMATIC DR TRIGGERED TIME BASE 


$399.95 

WITH PROBES 

FULL ONE YEAR | 
WARRANTY 


OK INDUSTRIES 

EX-1 1C EXTRACTION TOOL 

* ONE PIECE METAL CONSTRUCTIDN 

* EASILY EXTRACTS S24 PIN DEVICES 

* LOW COST $2-19 

EX-2 1C EXTRACTION TOOL 

* EXTRACTS 24-40 PIN DEVICES 

* HEAVY DUTY METAL CONSTRUCTION 

* GROUND LUGS FOR MOS EXTRACTIDNS 

* EASY ONE HAND OPERATTDN *12.74 

1C INSERTION TOOLS 

IN 9-1416 far 14^ 16 pin IC'a $5.15 
MD5-14ie fw 14-18 pin IC'B *10.92 
MOS-2428 foe 24-28 pin 1C'* *19,92 

MOS-40 for 40 pki IfTa *12.43 

iws-mfl iNS-242a 

8W 630 WIRE WRAP GUN 

* BATTERY POWERED-USES 2 NI^AD 
CCELLSINOT INCLUDEDI 

* POSITIVE iNDEXINO 

* ANTI-DVERWRAP DEVICE 941.56 

WSU’30 WIRE WRAP TOOLS 

* WRAPS. STRIPS. AND UNWRAPS 
i WSU-30M WRAPS AN EXTRA TURN OF 

INSULATION 

W$u 30 f a.a4/WSU-30M 0.14 

I WIRE WRAP TERMINALS 

WWT-1 SLOTTED 25/«7.08 

WWT-2 SINGLE SIDED 28/44.25 

WWT-3 1C SOCKET 25/*7.05 

WWT-4 DOUBLE SIDED 25/2.69 

INShI INSERnONTODL $3.64 

WIRF DISPENSER 

* WITH 50'ROLL DF WIRE 

* BUILT IN PLUNGER CUTS WIRE 

* BUILT IN STRIPPER STRIPES 1” 

*REFIUABLE 

WD-30 $6.50 WD-3GfTRI $0.50 

SpBctfy BtuB. whiter With SO' nf eaqla 
' Vallnw or Red Rad. Blu* and Whits 

SOCKET-WRAP LD.™ 



♦ SUPS OVER WIRE WRAP PINS 

• IDENTIFIES PIN NUMBERS ON WRAP 




SIDE OF BOARD 

* CAN WRITE ON PLASTIC; SUCH AS IC fl 


J C 

J B 


PINS 

PART# 

PCK. OF 

PRICE 

•a 

I’d 

1 

^a 

8 

IDWRAP 98 

ID 

1S5 



14 

IDWRAP 14 

10 

1S5 



-^a 

16 

IDWRAP 16 

T9 

1.S5 

a-* 


sa 

18 

IDWRAP 18 

5 

1.95 

4^ 


^a 

ZD 

IDWRAP 20 

5 

1.96 

* 


^a 

22 

IDWRAP 22 

5 

1.95 

a 


^a 

24 

28 

IDWRAP 24 
IDWRAP 28 

5 

5 

1.95 

1.96 

a- 


Li a 

49 

IDWRAP 40 

5 

1.95 

aru» 


L:a 


PtfASE ORDER BY NUMBER OF 
PACKAGES [PCK. OF} 


MULTIMETER PEN 



AUTO RANGIhia POLARITY & DECIMAL! 


I • LARGE 3^/^ DIGIT DISPLAY 
j * DATA HOLD SWITCH FREEZES HEADING 

* FAST, AUDIBLE CO nTTlNUFTY TEST 
I LOW BATTERY INDICATOR 

* OVERLOAD PROTECnON 
*0NLV1Wa61^"aW'■ 

* DC VOLTS .ImV-SDOV 

* AC VOLTS 1rnV-500V 
*.1 OHM-20MEG OHMS 

* WEIGHS ONLY 2.3 OUNCES 

* LOW PARTS COUNT-CUSTOM 80 PIN LSI INSURES REUABIUTY 

* INCLUDES MANUAL. BATTERIES. SOFT CASE,. 2 PROBE TIPS. 
AND ALLIGATOR CUP 


ONLY 

$49.95 



Inqjjry 2|4 


APRIL I9S5 ‘BYTE 491 























































DISKETTE FILE 


FOR APPLE COMPUTERS 

mmmmjm ||P525 
$79.95 


$9.95 IF PURCHASED ALONE 

MOLDS 70 t 

OISKETTeS, 

WITH nooM 
TO SPARE 


MPI 

MODEL B52 

$109.95 


MAXIMIZER 

SIGMA MULTIFUNCTION CARD 

HAYES SMARTMODEM 

1200B FOR IBM 

PRINTER CABLE 

PARALLEL 6^ SHIELDED CABLE 

KRAFT JOYSTICK 


SVa" soft sector 

DS/DD WITH HUB RINGS 

BULK PACKAGED iN FACTORY SEALED BAGS 
OF BO, INCLUDES DISKETTE SLEEVES AND 
WRITE PROTECTTABS. IDEAL FOR SCHOOLS, 
CLUBS, AND USERS GROUPS. THIS IS A 
SPECIAL PURCHASE, SO OUANTiTIES ARE 
LINIITED. THERE IS A S YEAR WARRANTY, 


S419.9& 


FOR APPLE COMPUTERS 


an 250 m loo on so 

NASHUA DISKETTES WERE iUDGEO TO HAVE 
THE HIGHEST POLISH AND RECORDED 
amplitude of ANY DISKETTES TESTED, 
(SEE 'COMPARING FLOPPY DISKS". BYTE 9/B4) 


TILTS AND SWIVELS 
TO PROVIDE 
OPTIMUM VIEWING 
ANGLE, REDUCES 
OPER ATOR FATIGUE 


BAL-525 

$139.95 


* V; HEIGHT-ALPS MECHANISM 

* 100% APPLE COMPATIBLE 

* FULL 1 YEAH WARRANTY 


SS/DD SOFT SECTOR S29.95 

SS/DD 10 SECTOR HARD S29.9S 

DS/DD SOFT SECTOR S34.95 


BU.-500 

OHBBI $169^5 

* TEAC MECHANISM- DIRECT DRIVE 
*100% APPLE COMPATIBLE-39TRACK 

* 40 TRACK WHEN USED WITH 
OPTIONAL CONTROLLER 


XT COMfXTIBU ^ 

* +BV # 15A, +1 2 @ 4,2A 

5 <§i .5A, -12 @ .5A 

* upgrade your pc, powers hard disk 

* POWER cables for 4 FDDb 
« ONE YEAH WARRANTY 

* SWITCH ON SIDE |FtTS IBM CASE} 


80 CPS DOT MATRIX PRINTER 

* BI-DIRECTIONAL iK 4 AA i1 

* SUPEBB GRAPHICS ill HIill 

* CENTRONICS INTERFACE ^ 

CLOSE-OUTSPECiAL OUANTmES UMnBD 


$159.95 

$129.95 

$129.95 

$129.95 

$39.95 

$49,95 


DISK DRIVE ACCESSORIES 

DISK CONTROLLER CARD $49.95 
APPLE Me ADAPTOR CABLE $19.95 

NOW FOR APPLE tic 


$129.95 


492 BYTE* APRIL ]9S5 


Inquiry 21‘i 


RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M-W-F. 9-5 TU-TH, 9-9 SAT, 10-3 


tSJDR Microdevices 

IB 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN QRDERiNG 


TERMS: MinuTFUm order S10 00. For shjpfxng and handling include 
S2.50 for UPS Ground and S3.50 for UPS Air. Or^rs over 1 1h. and 
loreign orders may rgi^ulre addllional shipping charges - please 
Cdnlaicl our sales deparimenl lor the amount. CA. residents musi 
include S'!/!) sales fax. Bay Area and LA residents inciude 6V^. Aii 
rnerchandise is warranted lor 90 days unless otherwise staled. Prices 
are subject io change withoui nolite. We are nol responsible for 
typographical errors, We reserve the right to hmil quantities and to 
substiiule manufaclurer. Ail merchandise subjecl to pdor sale 

APPLE 1$ A TRADEMARK OF APPLE COMPUTER CO. 


CapyrfghI 19B5 JOR Mlcrodevtcei 


TEAC-FD55B^.°£Si;i29.95 


MPI-B52°^.rPc"^ 199.95 






















UNCLASSIFIED ADS 


WANTED: Chlldnen's Service Society of Wisconsin 
seeks tax-deductible donatJon of Apple He or 11+ 
for Information management, Carole Montemayor, 
Children's Service Society. 2059 Atwood Ave.. 
Madisom W| 53704, (608) 249-^506. 

WANTED: Charitable nonprofit oreaniEation seeks 
donation of computers, peripherals, printers, mon- 
itorSv terminals, disk drives, memory expansion, etc 
Certified receipts furnished; wf|] pay reasonable 
shipping. Hoideman International. POS 329. Wesi 
Point, MS 39773. 

WANTED: Donations of any personal computer, 
peripherals, and supplies to advance work of stut- 
terfng self-help organization 1bx<feductibte; will pay 
shipping, Speak Easy Inti Foundation, 233 Concord 
Dr, Paramus, Nl 07652. (201) 262-0895. 

WANTED: A group of Malaysian students in Fresno 
would like advice and support from experienced 
IBM PC users. Hasnul Hasnlm. Apt D. 2)27 East 
Shaw Ave.. Fresno CA 937IG. (209) 229-1214 

AVAILABLE: Free to all MS-DOS, PC-DOS. and Z-DOS 
users: disk containing 55-page book about tech¬ 
niques for structured programming, plus demo pro¬ 
grams. Send disk, mailer, and stamps to Dennis 
Baer. 25 Miller Rd.. Farmingdale, NY 11735, {516] 
694-5872 

WANTED: Nonprofit antiaboition group needs com¬ 
puter equipment and peripherals for national office. 
The Pro-Life BrotherhcNod, 350 South Orchard Dr,, 
Pari Forest. 11 60466. (312) 747-0348. 

NEEDED: Information about Systems Engineering 
Enterprise (SEE) Corp.. their users, technicians, or 
employs My SHE 6684 System lost IPL PROM in¬ 
formation. Last address was in Rockville, MD: 
telephone disconnected. Miguel Martinez. Puerto 
Rico 419B. Leon. Guanaiuato. Mexico 37360. 

WANTED: [mplementation of Kevin \^%:iler's Hidden 
Surface algorithm ("Hidden Surface Removal Using 
Polygon Area Sorting." SIGGRAPH. August 1977). 
Ernie Pyle. Apt I, Building 38. 2147 Linton Blvd. 
Delray Beach, FL 33445. (305) 272-1744 or 
998-1259 

WANTED: College student requests any Information 
on catastrophe theory anchor fractals and their im¬ 
plementation on a computer. Chris Mathews, 4)6 
Redondo N. UtchfieJd Park, AZ 85340. 

NEEDED: Information on programs Envoiving concept 
of Music of the Spheres." Has anyone composed 
music using sound analcsgs of planetary orbits, etc,, 
as themes? Musicotogical research paper In prog¬ 
ress needs references. Tbm Shin nick. Apt. 3, 1905 
Brunson, Houston, TX 77030. 

FOR SALE: IMSAI—original, unassembled, mint con¬ 
dition. J, J. Haugh. 3970 North Oakland Ave.. Mil¬ 
waukee. Wl 53211. (4t4| 962-5(322, 9 a.m.^5 p.m. 

FOR SALE: C itoh FI0-40 printer: $899: Qume 
QVT102: S438; Morrow MPlOO printer 3308; Tl 855 
with tractor: $698; Morrow MDTbO video terminal: 
S278; Morrow MD2 (new): $798: Uberty 100: S318 
All near new. original packing. G. S. Schacter. POB 
1002. South Gate. CA 90280. (213) 567-8758. 

FOR SALE: Intel 8087 for IBM ceramic chips: SI?5 
Steve Rank. 1260 Monument Bivd.. Concord. CA 
94518, 

FOR SALE: SD Systems S-100 board set. including 
SBC 200 Zao CPU/IQ Vemafloppy II 5- and 8-fnch 
controller. ExpandoRAM II 64K memory fully 
populated, ail manuals: S500 or best offer. Isaac 
Davidian, 2329 East Ashian, Fresno CA 93726. (209) 
227-2005 or 224-9212. 

FOR SALE: S-l 00 boards. CompuProCPU 8085/8038: 
$200; Com pu Pro CPU Z80: $3 50; Xfector Bitstreamer 
3 serial 2 parallel 1/D: $75; two 32K dual-memory 
boards: 37 5. Bob Lankford. 4117 Spruce Hills Dr.. 
Cedar Falls. lA 50613, (319) 277-2424. 

WANTED: Information or instructions on building a 
heat laser. I pay all postage and handling. Tbm 
Chrisman. Rt 3. Box 194. Hamburg. AR 71646. 

NEEDED: Correspondence with Victor 9(X)0 users, 
groups, clubs, or newsletters. John Howard. POB 
712. North Haven. CT 06473, 

WANTED: Other HX-20 owners to form a U.S.-based 
club. James Stensrud. 26 East Superior St.. Duluth. 
MN 55802 

FOR SALE: TWo 8-inch Qume disk drives in Vista 
cabinet, DS/DD, hardly used. Includes manual. 
Scotch disks, head-cleaning kit, two cables: S700, 


Ellis King. 6520 Selma #209. Los Angeles, CA 
90028, (213) 467-3000, or Dick Myers. (213) 
652-407 L 8^9 a.m. 

NEEDED: Epson QX-IO people interested in sharing 
information and resolving application problems. 
Patric Lee Howjey, 454 Barcelona Dr, Satsuma. AL 
36572 

FOR SALE: Z-100 computer two drives I92K plus col¬ 
or video RAM. 8-MHz. etc; $2195 Also twin 
Siemens 8-inch drives with pow€:r and enclosure 
$200 (need adjustment). George Ibcker, H615 
Mississippi, Los Angeles. CA 90025, [213M73-7691. 
FOR SALE: Hewlett-Packard equipment: IDS 560C 
200-cps. wide^forms printer $750; 9130A disk drive 
(for 86A}: $450. HP4IC calculator with statistics, 
time. HPIL interface, and quad memory modules' 
$285: 82161 HPIL tape drive: $285: both for $580. 
Randy Webb. 622 East llth St.. Bloomington. IN 
47401. (012) 335-1858 or 339-7661. 

NEEDED: Dr Dobb^lmirmt issues 57, 50. 59. 62. 63 
and 64: any reasc>nab]e price paid. Also I have spare 
copies of issues 43, 49, 51, 53. and 55. David Millne. 
cA> NVR. R-ont SI, W. BediJngton. Northumberland, 
NE22 5UB. England. 

FOR TRADE: Our small public-domain users group 
for Apple M and TRS80 Model 1)1 disk systems Is 
expanding Its software database Send your pubiic- 
domain software list or djsk(s) and we'll return them, 
Arthur Hamtyn. Twill In gate. Newfoundland AOG 
4 MO. Canada. 

FOR SALE: Sabtrontcs LCD dig la I mu 111 meter (bench 
type): $85. Sabtronics funcrtonal generator [bench 
type}: $05. Heathklt 104235 35-MHz, dual-trace, 
deiayed-sweep oscilloscope: $685. All like new. Tom 
Lee, Apt. 240, 100 North Whisman St., Mountain 
View, CA 94043. [408} 946-3000 or (415) 969-5734. 
FOR SALE: BYTE volume 2. numbers 5, II, 12: 
volume 3. numbers L 2. 3.4. 5. 6. Like-new condi¬ 
tion: 35 each or $37.50 for all. Kilo^ud numbers 1-22, 
like-new condllbn. $90, Numbers 14. 15. 16. 17, like- 
new condition: $5 each or $17.50 for set. I. C Ar¬ 
quette. 2IS-B Marshal] St.. Princeton, N108540, (6091 
924-8919 

FOR SALE: Radio Shack Model 100. 32K (factory in¬ 
stalled). case, AC adapter. GE Computer Data Re¬ 
corder, modem-phone and parallel-printer (Cen¬ 
tronics-type) cables: SI 395 value for $899, First cer¬ 
tified check takes it. M. Neidich. 18 Hillside Lane, 
Syosset. NY 11791, {516} 921-3603 for UPS collect 
shipment. 

FOR SAL£: Quay 520 desktop computer. Includes 64K 
ram. parallel-printer peat. R&^232C serial port; asyn¬ 
chronous communications software, owner-written: 
S900 plus shipping. Bill Connor. 6 Schooner's Cove. 
East Setauket. NY 11733. (5i6) 231-0333. 
WANTED: Tomy 'TUtor-compatible cassette recorder: 
will pay up to $150 for new, or patch cord for regular 
recorder and information on start-up. Bruce Thmer. 
353 Wisteria. Las \^gas. NV 09107. 

WANTED: Contact with HP 05/86/87 users for club. 
Andre bschat case posiale 3. CH-ISIO Moudon. 
Switzerland. 

NEEDED: Any information on a Measurement 
Sy^ms and Controls Inc 64K dynamic RAM board. 
Model DMB-6400. Rev B Hal Arthurs. Bloomfield 
Station. Prince Edward island COB 1E0. Canada. 
(902) 082-2746. 

WANTED: BYTE August 1900 for articles on FORTH. 
Charlie Hottei, 5900 Kentucky Ave.. Forestvilie, MD 
20747, (301) 735-7495, 


UNCLASSIFIED ADS MUST be. noncommercial, from 
nsaderB wbo htm computer eaiuipment to sell, or trade 
on a one-time ^sis. All remssts for donated computer 
ecfulpmnt mtrsf be from nonprofit organhations. Programs 
to be €}sckanged must he wrifi^n bg Iftf irrdividua/ or be 
in the public domam. Ads musf be tgped double-spaced, 
contain 50 words or kss. and include /uN name and ad¬ 
dress. Tftis is a free service: ads are printed as spaa per¬ 
mits. BYTE reserves the right to reject any wndassl/red 
ad that does not meet these critoria Wfj^n you submit 
your ad [BYTE. Undiissl/ted Ads. POB 372, Hancock, 
NH 03449}. allcm/ at legist ^jur mentfo for if to appear. 


WANTED: SYM-1. KlM-l. and accessories Send 
specifics. SASE. and price. Brian iacoby. RR 1. Box 
157. Vesta. MN 56292. 

FOR SALE: TV/o IBM S&/DD 5S4-]nch disk drives, 
perfect condiditon. SECX> each, both for $150. or 
best offer. A. Neil Herman son. 2039 Parkdaie. 
Kingwood, TX 77339 (713) 358-9153 after 6 pm 

FOR SALE: Sony TVpecorder with serial communica¬ 
tions module and microcassette storage uniL S5(K3 
Also. Olivetti model 231 word processor with wafer- 
tape storage unit and many spin-wheel type 
elements: SI5CM!}. Lee Q Miller 932 North Lakeshore 
Dr., Uncoln, NE 60528 (402) 435-3864 

FOR SALE: 8-slot S-t00 bus system, includes Z80 B. 
serial and parallel. 64 K; Qume DS/DD 8-inch floppy. 
Ampex 20-megabyte hard disk with Monitor 
Dynamics controller card TbleVideo 925 terminal. 
Daisywriter printer, and more: $4500 for all, 
negotiabJe. Kirk Tlirner. 22054 DeBerry. Grand Ter¬ 
race. CA 92324. (714) 783-0636, 

WANTED: Omron 12SR. Pickett N4ES. Corvus 500 
State condition and price in letter. William B Adams. 
POB 1467, Springfield. VA 22151. 

FOR SALE: [BM-compatibJe with 8088 and Z0O pro- 
ces-sors- runs PC-DOS. MS-DOS, CP/M-06. CP/M-80; 
two disk drives: S28K memory: serial port: parallel 
port, portable with 9-inch green monitor; RGB and 
composite color outputs; $1500. Cory Barker, 1715 
East 1750 N, Layton. UT 84041. (801} 546-2084. 

FOR SALE: Onyx C8002 computer with 40-megabyte 
hard disk. 5I2K main memory and peripherals 
Wallace Landholm. 320 Superior Ave #350. 
Newport Beach. CA 92663. (714) 631-4780. 

NEEDED: Computer-controlled auto-dial unit that 
uses a serial RS-232C port. Have Bell 212AR 300/ 
]2CX)-bps modem. Would like circuit diagram and 
parts list for building, or company address. $50 or 
less. Tbm Brown. 65 Hillside Ave,. Berkeley Heights. 
N1 07922. 

NEEDED: Correspondence with other HP 75 users 
who want to exchange ideas, Letters received will 
be copied or digested and sent to others who write, 
but this is not a newsletter per se Particularly In¬ 
terested in business and financial applications. 
Patrick Cully. 77 Labau Ave., Staten Island. NY 
10301. 

WANTED: \ need information on starting a BBS. Any 
help appreciated tips, public-domain or user-written 
software for the Apple 11. articles, etc Will pay 
postage and expenses. Paul Allen, POB 29874. 65th 
Infantry Station. San luan, Puerto Rico 00929. 

WANTED: Will buy used Digicom p DR 70, Astrion Sys¬ 
tem 30. and/or Epson OX-10. Kaypro 4. or Apple 
lie Also system with dot-matrix and letter-quality 
printer. Need a user group on the central Oregon 
coast and astrological software sources. I. Robin- 
dottir, Venus. POB 2435, Lincoln City. OR 97367. 
(503) 996-3665. 

FOR SALE: Quantel Color Frame Grabber: system In¬ 
cludes NTSC decoder and encoder, 16-bii CPU two 
a-inch floppy-dtsk drives, documentation, source 
code, bit pad. terminal, and l9-jnch Tektronix 670 
color monitor, DaveSleg. 7232 Leota Lane. Canoga 
Park, CA 91304. (8)8) 883-4853. 

FOR SALE: Two S-100 boards. t6K dynamic RAM. 
32 K static RAM. video interface, three parallel and 
serial ports. 2K PROM, and music boards llm 
Heires. 5104 South 79th Ave., Ralston. NE 68127, 
[402) 331-6749 or 345-0400. 

FOR SALE: Tfexas Instruments Professional computer, 
desktop model. Almost new 13-inch hi-res color 
monitor: 3-plane [B-color) graphics card; 256K: two 
disk drives; documentation and instructions. $2900 
or best offer. Elizabeth Peterson. 240 North Oak St., 
lanesviile. lA 50647. [319)987-2286. 

FOR SALE: Tjho IBM 5Vi-inch 160K disk drives in 
original cartons Excellent condition, practically new, 
Were $578. asking $260 or $140 each. With docu¬ 
mentation. E. V. Allegretti. RD 3. Lois Lane Katonah. 
NY 10536. (914) 232-4470 

FOR SALE: Assorted S-lOO boards: SD Systems Ex¬ 
pandoRAM II64K; SI75; Jade BlgZZgO CPU: $50; 
ZeOB CPU: $175; SSM VB3A BO-character by 50-llne 
video board and 160 by 200 matrix graphics: $350: 
CCS 2422 floppy-disk controller: $250. Dale Barrett. 
16544 San lacinto Ave., Fontana. CA 92335, (714} 
822-2 511. 
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LINEAR RELIABILITY 

Readers voted most favorabiy for 
Understanding Linear Power Supplies" 
Steve Ctarcias Circuit Cellar projea 
appearing in lanuary. In second place is the 
second part of the interview with Steve 
Wozniak: "The Apple Story: More History 
and the Apple 111; conducted by BYTE 
senior technical editor Gregg Williams and 
Rob Moore Rob wins $100. lerry Poumelle's 
whirlwind tour in "The Fast Lane" of 
Computing at Chaos Manor wound up 
winning third place "A Glimpse into Future 
Tbievision" placed fourth in the survey: 
joseph Nadan earns $50. And fifth mention 
goes to an article written about a tool for 
thinking: The Visual Mind and the 
Macintosh" by Bill Benzon. 
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410 

* 

NORTH HELLS CORP 

466 

* 

NORTH HILLS CORP 

468 


NRI SCHOOLS ELECTR, DIV 

417 

286 

OBERON international . . 

178 

297 

ODESTA PUBLISHING . 36. 17 

288 

OLDEN 

136 

289 

OPT0.22. 

152 

290 

OPTO-22. 

352 

292 

ORION INSTRUMENTS. . 

196 

420 

ORYX SYSTEMS 426.427 

421 

ORYX SYSTEMS 426.427 

422 

ORYX SYSTEMS 426. 427 

294 

PC. HORJ20NS. 

476 

295 

PC NETWORK . . . 333. 331 

296 

PACIFIC exchanges , . 



466. 46S. 474, 476 


TO GET FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone teiephone and use TIPS (if you are a subscriber), 
or fill out the reader service card. Either way full instructions are pro¬ 
vided following this reader service index which is provided as an addi¬ 
tional service by the publisher, who assumes no liabittty for errors or 
omissions. * Correspond directly with company. 
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297 

PARAGON COURSEWARE 

476 

298 

PC PIPELINE. 

4*b 

299 

PC SIG 

47* 

100 

PC’S LIMITED 

4*1 

101 

PERSOFT INC 

297 

102 

PINNACLE SYSTEMS, INC 

117 

101 

POCKET TECHNOUOGY. 

149 

105 

POLAROID CORP l 

88. 89 

10* 

POLAROID CORP 

211 

307 

PRECISION DATA PRODUCTS 

47* 

411 

PRINCETON GRAPHIC SYS 

8 

112 

PRINCETON GRAPHIC SYS 



235, 237. 239 241. 243 

111 

PRINTERLAND INC , , . . 

14? 

114 

PRIORITY ONE, 

4*1 

115 

PRO CODE INTERNATIONAL 

, 172 

117 

PROGRAMMERS SHOP 

354 

118 

PROCRESSIVL MICRO DISTR 

477 

319 

PROMETHEUS PRODuaS. 

17 

120 

PURPLE COMPUTING . 

4*4 

121 

QANTEX DIV 

22* 

122 

QIC RESEARCH 

2*4 

123 

OUADRAM CORP 

191 

124 

OUALtTY PRINTERS 

4*2 

325 

OUANT SYSTEMS- 

46* 

32* 

QUARK INCORPORATED 

14* 

327 

OUSIE 

1*7 

128 

QueiE 

1*9 

129 

QUF.UO 

4*2 

110 

OUESTJONAIRE SERVICE CO 

4*2 

lit 

RADIO SHACK , 

CIV 

112 

RAIMA CORP 

200 

133 

RAINBOW TECHNOLOGIES 

4** 
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334 

ROGERS UBS 

155 

315 

ROGERS UBS 

155 

11* 

ROLAND CORP 

55 

117 

ROSE ELECTRONICS 

4*0 

118 

S-IOO DIV. 696 CORP, 

457 

139 

SI00 DIV *96 CORP 

457 

140 

SASLINK, INC 

4*4 

141 

SAFEWARE 

473 

142 

SAKATA 

218 

341 

SATELUTE SOFTWARE 

319 

344 

SAVON COMPUTERS 

459 

‘ 

SCOTTSOALE SYSTEMS 

82 

34* 

SEMI DISK SYSTEMS 

13* 

* 

SIUCON SPEC!ALTIES 

102 

* 

SILVER FOX 

188 

147 

SL WABER 

158 

148 

SLR SYSTEMS 

374 

349 

SMAU BUSINESS COMPSYS. 

4*4 

350 

SOCIETY-APPU ED LRNC.TECH 

416 

■ 

SOFT WAREHOUSE INC .. 

91 

151 

SOnCRAFT INC 

24 

352 

SOFTLINE CORP. 

87 

151 

SOFTSTYLE INC 

52 

154 

SOFTWARE UNK THE 

331 

155 

SOFTWARE SOLUnONS INC . 

395 

35* 

SOi.A ELECTRIC 

51 

11* 

SOLUTION SYSTEMS 

318 

158 

SOLUTION SYSTEMS 

3*1 

IS? 

SOLUTION WARE CORP 

4*4 

159 

SOURCE TELECOMP CORP 

293 

3*0 

SP COMPUTERS 

78 

1*1 

SPECTRUM SOFTWARE 

1*5 

3*2 

SPRUCE TECHNOLOGY CORP 

132 
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3b1 SPSS 244 

1*5 STAR MICRON ICS 414.415 

1*6 STARBUCK DATA CQ . . 468 

419 STARSHINE 29^ 

167 STRIDE r^lCRO 208 

416 STSC INC 61 

16S STSC INC 298 

169 summit SOmWARE TECHN INC 412 

170 SUNNY INTk . 448 

1TI SUNTRONECSCO INC ,452 

4t7 SUPERCOMPUTER *2.11 

418 SUPER COMPUTER 12,11 

371 SUPERSOFT 152 

374 SUPERSOFT 391 

375 SVNALTA SYSTEMS 470 

• SYSGEN INC . 409 

17* SYSTEMS AUTOMATION CORP 151 
177 SYSTEMS MANrt^MNT ASSOC 213 
378 SYSTEMS STRATEGIES 206 

m TATUNG 145 

424 TAXANCORP 199 

425 TAXAN CORP 199 

■ TEKTRONIX INC *92 

181 TELELBYTE TECHNOLOGY INC 124 

182 TELETEK ENTERPRISES INC 31 

- TELEVIDEO SYSTEMS 125 

' TEXAS instruments tl 

’ TEXAS INSTRUMENTS 98 99 

384 THREE M COMPANY 140, I4l 

142 TIGERTRONICS 4*0 

- TIN NET ROBERT GRAPHICS 289 

■ TINNEY, ROBERT GRAPHICS 428 

385 TOPAZ INC 240 
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386 

TOmZ. INC 

240 

388 

TOSHIBA AMERICA INC 274, 

275 

189 

TRANSrECTOR SYSTEMS INC. 

191 

191 

UBIQUITOUS SYSTEMS. 

4*4 

392 

UNfSOURCE . 

59 

393 

UNLIMITED PROCESSING INC , 

195 

394 

VENTEL INC 

27 

43* 

VERTEX 

418 

195 

VIASYN 

259 

39* 

VICTORY ENT TECHNOUOGY 

92 

397 

VLM COMPUTER ELECTR 

474 

398 

WH FREEMANS COMPANY. 

4*2 

199 

WALLING COMPANY . 

476 

* 

WAREHOUSE DATA PRaDUCTS 2*7 

400 

WATERIDO DISTANCE EDU INC 

** 

403 

WINTEK CORP , 

3*2 

403 

WINTEK CORP.. 

470 

404 

WYSSWARE 

30 

405 

XEROX CORP 94, 95 

40* 

YORK 10 

474 

407 

ZSTEM COMMUNICATIONS DIV 

481 
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INTERNATIONAL ADVERTISING SECTION 
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501 CASIO COMPUTER CO 12C 
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TIPS 


SUBSCRIBERS ONLY! 

Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier 


SEND FOR YOUR 1) 

SUBSCJ^EB I.D* CARD 


If you are a new subscriber or have lost your LD. card, circle #1 on the Reader Service 
Card. We will immediately send your personal TIPS subscriber card* 


CADL TIPS 


6} When TIPS says "Enter magazine code & issue code" 
Enter DD HI BD IS) llf ffl 


GET PREPARED 2) 


Write your Subscriber Number, as printed on your Subscriber I.D* Card, in boxes in Step 5 below, 
(Do not add O^s to fill in blank boxes) 


3) 


Write numbers for information desired in boxes in Step 7b below* 
(Do not add O^s to fill in blank boxes.) 


4) 


Now, on a Thuch-Tbne telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) 

SUBSCRIBER AND 
ISSUE NUMBERS 


When TIPS sa^: “Enter Subscriber Number" 

(Enter by pushing the numbers and symbols [# or + enclosed in the boxes] on telephone pad 
ignoring blank boxes) 

Enter □□□□□□□OQBffll 


ENTER YOUR 7a) 

INaUlRlES 

b) 


When TIPS says "Enter (next) Inquiry Number" 

Enter one inquiry selection from below (ignore blank boxes) 


Repeat 7a as needed (maximum 17 inquiry numbers) 


1. 

□ 

□ 

□ 

m 

[ffi 

6. 

□ 

□ 

□ 

x 

SI 

10. □ 

□ 

□ 

SI 

SI 

14. □ 

2. 

□ 

□ 

□ 

m 

m 

7. 

□ 

□ 

□ 

SI 

S! 

11. □ 

□ 

□ 

SI 

SI 

15. □ 

3. 

□ 

□ 

□ 

D 

n 

8, 

□ 

□ 

□ 

SI 

QD 

12. □ 

□ 

□ 

SI 

SI 

16. □ 

4. 

□ 

□ 

□ 

HI 

m 

9. 

□ 

□ 

□ 

SI 

SI 

13. □ 

□ 

□ 

SI 

SI 

17. □ 

5. 

n 

□ 

□ 

m 

[£ 














END SESSION 8) 

9) 


□ nsiffi 

□ □ffiliS 

□ □SI 11 

□ □HU 


End session by entering S S (SI [Ull 11 

Hang up after hearing final message 

If you am a atibecriber and need asali^tance^ call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE CirculatiDn 8O0-2S8-5485. 
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OMnr nwwRfiBt dot inumax 

PRKITBiSCAHSJBrAU THIS, 


1 CAN PRINT PICA HI5H SPE^D. 

OR PICA CORRESPONDENCE DUALITY 


OR PICA NEAR LETTER gUiLlTT 




:3^' 




Anwrfterpjrjnferj are 
avgji^atite m biach & whst& 
and cotor models. 


Ofi ELITE CORRESPONDENCE QUALITY 


The reason most people buy a dot matrbc 
printer is for versatility. 

And that’s exactly why you should buy 
an NEC Pinwriter™ printer. 

Pinwriters are the final word in 
versatility. 

The Pinwriter lets you do more than any 
other dot matrix 


printer. Three different 
speeds cover all your 
needs—300,900 or 
1800 words per minute. 

Pinwriter printers 
also let you create 


And to make things even easier, 
Pinwriter printers work with the most 
popular PCs and software packages. 

All the controls at your fingertips. 

The Pinwriter is also much easier to use 
than any 
other dot 
matrix 
printer. 

Press a 
button and 
you can 
change 
typefaces. 

Or speeds. 

Even spacing 

and pitch selection. And that’s a refresh¬ 
ing change. 

Of course, you can do it through your 
software, too. 


QD ELITE REAR LETTSB REALITY 


OR PROPORTIOWLLV SPACED CORRESPONDENCE 

GR PROPQRIIOI^ALLT SPACED HEAR LETTER QUALITY 

!)R tmim 


OR AHY PROGRAKHABLE TTPEFACE 




The prints rn 8 d/ffensnr typefaces 

artne roacf^ at a tjutfon 


The quick brown fox 
The quicker broun fox 
The quickest brown fox i; 


99 


See your dealer 
for a quote. 


Three prinlJrtg spefic/s covef aff your needs 


unbelievably clear 
graphics. In black and 
white. Or in seven 
crisp colors. 

But that’s not all. 
Every Pinwriter gives you 
a choice of 8 different 
type styles. Plus, you can 
choose from a wide 
range of easy-to- 


For all this versatility, 
yon might expect to 
pay a bundle for a 
Pinwriter printer. Not so. Pinwriter 
prices are also easy to handle. 

For more ^ 

iVxiw 


lAtilh PinwrilBf. yon 

“g" use NEC forms 

onef/ngef 


handlers. 


information, call 
1-800-343-4418 
[in MA call 617- 
264-8635). And 
find out why 
more and more 
PC owners are 
saying, “NEC 
and me’.’ 


P/n writer is a trademark of NEC Corp. 


MEC Information 
Systems, Inc. 

T4M Massacrtuse/ls Ave 
Departmeat J6f0 
BottboroLigh, MA 01779 
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TANDY.. V 
Clearly Superior' 

Just look what the experts said 
about the new Tandy 1000. 


On DeskMate"* software: , 

"!t*s hard to place a cash value on DeskMate, 
because it is included in the system price. How¬ 
ever, it is fair to say that it takes the place of 
literally hundreds of dollars of separately 
purchased software. In fact, we believe that 
many people will make DeskMate their most- 
used program/' 

—Popular Computing 

‘it is truly integrated and easy to use, and it 
truly allows you to get your Tandy 1000 up and 
productive the moment you set it up. It is the 
crowning achievement of an extremely impres¬ 
sive system." 

—Creative Computing 


On value: 

"Separately, either the Tandy 1000 or Desk- 
Mate would be worthy of serious considera¬ 
tion. Combined, they niake a powerful, cost- 
effective package. Moreover, the Tandy 1000 
offers substantial price and feature benefits 
over its biggest competitors—the IBM PC and 
PCjr. Clearly, the Tandy 1000 wins this battle in 
the computer marketing war." 

—Popular Computing 

On price: 

“*.; the Tandy lOOO’s price can’t be beat... busi- 

nesses with several IBMs already installed can 
add units for about two*thirds the cost of a PC." 

^ —80 Micro 



See the Tandy 1000 today. 
lt*s the best $2000 computer 
you can buy...for only $1199’’ 


TANDY 

1000 

with 

DeskMate 


Avattable at over 7200 
Radio Shack Computer Centers and at 
participating Radin Shack stores and deafers. 

Radio Xhaoic 

COMPUTER CENTERS 

A DIVISION OF TANDY CORFQRATFQN 
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ARTIFICIAL INTELLIGENCE 


THE 

TECHNOLOGY OF 
EXPERT SYSTEMS 

BY Robert H. Michaelsen, Donald Michie, and Albert Boulanger 


Transplanting expert knowledge to machines 


THE PURPOSE OF this article is to in¬ 
troduce expert systems, initially. we'I! 
define these systems. Next, well 
discuss methods for building them, in¬ 
cluding the advantages and disadvan¬ 
tages of each method. Finally we ll 
review the computer resources 
needed to build and run expert 
systems. 

Definition 

Expert systems are a class of com¬ 
puter programs that can advise, 
analyze categorize, communicate, 
consult, design, diagnose, explain, ex¬ 
plore, forecast, form concepts, iden¬ 
tify, interpret, justify, learn, manage, 
monitor, plan, present, retrieve, 
schedule, test, and tutor. They ad¬ 
dress problems normally thought to 
require human specialists for their 
solution. Some of these programs 
have achieved expert levels of perfor¬ 
mance on the problems for which 
they were designed (see reference 6). 

Expert systems are usually devel¬ 
oped with the help of human experts 
who solve specific problems and 
reveal their thought processes as they 
proceed. If this process of protocol 


analysis is successful, the computer 
program based on this analysis will be 
able to solve the narrowly defined 
problems as well as an expert. (For a 
discussion of successful expert sys¬ 
tems. see reference 2.) 

Experts typically solve problems 
that are unstructured and ill-defined, 
usually in a setting that involves 
diagnosis or planning. They cope with 
this lack of structure by employing 
heuristics, which are the rules of 
thumb that people use to solve prob¬ 
lems when a lack of time or under¬ 
standing prevents an analysis of all the 
parameters involved. Likewise, expert 
systems employ programmed heuris¬ 
tics to solve problems. Figure I is an 
example of a complex heuristic used 
by TAXADVISOR. an expert system 
that gives estate-planning advice (see 
reference 17). 

Experts engage in several different 
problem-solving activities. For in¬ 
stance. the following problem-solving 
activities have been identified in 
MYCIN (see figure 2): identify the 
problem, process data, generate 
questions, collect information, estab¬ 
lish hypothesis space, group and dif¬ 


ferentiate. pursue and test hypothesis, 
explore and refine, ask general ques¬ 
tions, and make a decision (see ref¬ 
erence 11). 

Experts are capable of 

• Applying their expertise to the solu¬ 
tion of problems in an efficient man¬ 
ner. They are able to employ plausi¬ 
ble inference and reasoning from in¬ 
complete or uncertain data. 

• Explaining and justifying what they 
do. 

• Communicating well with other ex- 

RnferE H. is an assistant professor 

of accounting at the of t^ebraska 

(Ujiojfii, NE 68588-04881. He received his 
Pft.D. in accountancy from the of 

lilifiois. Y>omld Mickie is Director of ^search 
at the lUring (36 Nortli Hanover 

St, GJ^^iJii'Gl 2AD. Scotland). Formerly 
a professor at the Uftiwsity of Edinburgh, 
he is ike author of numerous books and ar¬ 
ticles on artificial intelligence. Albert 
Boulanger is a sd^wtist for Bolt Beranek and 
\nc. (10 MotdtOH St, Cambridge, 
MA 02238). He has a master's degree irt 
computer science from the UHiversitt/ of Klmois 
at Urbam-Champaign. 
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perts and acquiring new knowledge. 

• Restructuring and reorganizing 
knowledge. 

• Breaking rules. They have almost as 
many exceptions as they have rules. 
They understand both the spirit and 
the letter of a rule. 

• Determining relevance. They know 
when a problem is outside their ex¬ 
pertise and when to make referrals. 

• Degrading gracefully. At the boun¬ 
daries of their expertise, they become 
gradually less proficient at solving 
problems, rather than suddenly incaph 
able (see reference 4). 

Expert systems have modeled only 
the first three expert capabilities to 
any extent, and even explanation and 
knowledge acquisition have just 
begun. 

Expert systems, like human experts, 
can have both deep and surface rep¬ 
resentations of knowledge. Deep rep¬ 
resentations are causal models, cate¬ 
gories, abstractions, and analogies. In 


such cases, we try to represent an 
understanding of structure and func¬ 
tion. Surface representations are 
often empirical associations but are 
sometimes '‘compiled” from an un¬ 
derstanding of structure and function. 
In the former case, the association 
between premises and conclusions of 
rules is based on empirical observa¬ 
tion of past association. Causality is 
implicit in the rule, rather than explicit 
Deep representations enhance the 
explanatory powers of expert sys¬ 
tems. With surface representations, all 
the system knows is that an empirical 
association exists: it is unable to ex¬ 
plain why. beyond repeating the as¬ 
sociation. Where more fundamental 
insight is available, deep representa¬ 
tion will enable the system to respond 
more substantively. If computer induc¬ 
tion is used for knowledge acquisi¬ 
tion. a model for understanding 
events in the domain (a deep repre¬ 
sentation) often guides the induction 
of rules from examples by 


distinguishing meaningful hypotheses 
from coincidences in the data. It is 
also likely that deep representation 
will enhance the incorporation of the 
last four previously listed expert capa¬ 
bilities into expert systems. Surface 
representations have offered little in 
this regard. 

However, surface representations 
have their advantages if the only con¬ 
cern is problem-solving performance, 
empirical associations, or compiled 
understanding. They should be less 
costly to formulate than causal 
models. This lower cost can provide 
a reasonable level of explanation 
along with a primitive form of knowl¬ 
edge acquisition. If a domain's exper¬ 
tise is based on empirical association, 
as in many areas of medicine, surface 
representations are the only kind 
available (see reference 4). 

The best approach to expert-system 
building is probably to use deep rep¬ 
resentations when they are cost-effec¬ 
tive and surface representations for 
the rest of the system. This approach 
has already been explicated in a 
paper by Hart (reference 12) and im¬ 
plemented in Digitalis Advisor, a sys¬ 
tem that provided advice on digitalis 
dosages for cardiac patients (see ref¬ 
erence 29). 

Building Expert Systems 

An expert system is able to make 
decisions on a par with an expert pri¬ 
marily because its structure reflects 
the manner in which human special¬ 
ists arrange and make inferences from 
their knowledge of the subject. The 
system is driven by a database of in¬ 
exact and judgmental knowledge that 
is typically made up of if-then rules 
when surface representation is used, 
or frames and semantic nets when 
deep representation is used (see “A 
Glossary of Artificial Intelligence 
Terms" on page 138). Domain knowl¬ 
edge is processed in a strict order of 
deductive inference and is invoked by 
a pattern match with specified fea¬ 
tures of the task environment. Figure 
3 is an example of pattern matching 
by TAXADVISOR, Because uncertain¬ 
ty is usually involved in expert judg¬ 
ments, expert systems must allow 


RULE 216 

(This rufe applies to clients and is tried to find out whether a short-term trust shouid 

be recommended.) 

11: 1) The client and/or spouse do wish to shift property income to another (not 

for legal support), eto, for at least 10 years or until the death of the 
beneficiary. 

2) The client and/or spouse do desire to eventualiy reclaim control of this 
property (for retirement, estate liquidity, etc.). 

3) The client and/or spouse are in a higher income bracket than the 
beneficiary. 

4) The client and/or spouse are witling to relinquish coni rot of the beneficial 
enjoyment of the property, 

5) The client and/or spouse are able to provide for their living needs without 
this income even in the event of disability or unemptoyment, 

6) The client and/or spouse do not pfan to have the trua income used to 
pay life-insurance premiums on his/her life without the consent of an 
adverse party, 

7) The client and/or spouse do not pi an to use the trust for a leaseback of 
assets, and 

8) A: The client and/or spouse have a person (eg., a parent) they are 

supporting without legal obligation with this properly income (will lose 
a dependent if trust is formed), 

01 The client and/or spouse have a child, not a minor that they will be 
putting through college with this property income (can set up early 
and accumulate income without tax problems), or 
C: The client and/or spouse are using some of their aflerTax income for 
the benefit of some other taxpayer (chifd^ marriage and/or home 
purchase, etc.), 

Then: It is definite (1.0) that client shouid TRANSFER ASSETS TO A SHORT-TERM 

TRUST 


Figure 1: A« example of a TAXADVISOR rule. 
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conclusions to be reached with less 
than certainty. Figure 4 illustrates how 
TAX ADVISOR copes with uncertain¬ 
ty during a consultation. (For more in¬ 
formation on uncertainty mechanisms 
in expert systems, see reference 32.) 

The type of computer program that 
is used to develop an expert system 
cannot have its flow of control and 
data utilization rigidly fixed because 
such a structure is ill-adapted for 
simulating a human’s responses to a 
complex, rapidly changing, and un¬ 
familiar environment. Instead, such a 
program must examine the state of 
the world at each step of the decision 
process and react appropriately 
because new stimuli continually arise. 
The type of program that has been 
developed to cope with this constant 
change is a loosely organized collec¬ 
tion of pattern-directed modules 
(PDMs) that detect situations and re¬ 
spond to them (see reference 31). The 
rule in figure 1 is a PDM from TAX- 
ADVISOR. 

Each PDM examines and modifies 
data structures that model critical 
aspects of the external environment 
In TAXADVISOR. the client’s financial- 
planning situation and objectives con¬ 
stitute the environment. A PDM 
should be written as a single and 
separate unit that is independently 
meaningful within the task domain of 
the program. This aids incremental 
program growth and debugging, since 
revision of one PDM does not affect 
the others. It also provides explana¬ 
tion power; a single PDM can be used 
to explain a recommendation by the 
system. 

Any system composed of several 
PDMs, one or more data structures 
that may be examined and modified 
by the PDMs. and an executive pro¬ 
gram to schedule and run the PDMs 
is called a pattern-directed inference 
system (PDIS). In effect, a PDIS factors 
complex problems into manageable, 
largely independent subproblems. 

Surface Representations 

Rule-based systems (RBSs) were 
originally used in cognitive modeling 
of short-term memory. Since expert 

Icoitlmued) 



Figure 2: The MYCIN proMem-solving hierarchy. Question numbers (Q2, etc.) 
correspond to questions ashed in the consultation. Solid lines show tasks actually done, 
dashed lines those that might be done. {Figure used with permission: see reference 11.) 


Necessary Attributes for Short-Term Trust 

Prestored 

Value 

Client's 

Value 

1 ) 

Does client wish to shift property income to 
another (not for legal support) for at least 10 
years or until the death of the beneficiary? 

yes 

yes 

2 ) 

Does dient desire to eventually reclaim 
control of the property? 

yes 

yes 

3) 

Is client in a higher income tax bracket than 
the beneficiary? 

yes 

yes 

4) 

is client willing to relinquish control of the 
beneficial enjoyment of the property? 

yes 

yes 

5) 

Is client able to provide for his living needs 
without this income even if disabled or 
unemployed? 

yes 

yes 

6 ) 

Does dient plan to have trust income pay life- 
insurance premiums on his life without 
consent of an adverse party? 

no 

no 

7) 

Does client plan to use the trust for a 
leaseback of assets? 

no 

no 

8 ) 

Does dient have a person he is supporting 
without legal obligation? 

yes 

yes 


Figure 3: Am example of pattern matching done by TAXADVISOR, performed to 
determine if the client should be forming a short-term trust. The Prestored Waiue column 
shows tke pattern of attribute values that a client must have before TAXADVISOR 
iw’ll recommend a transfer of assets to a short-term trust. Since the client's pattern 
matches the prestored one, the trust will be recommended. 
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(begin) f 

—Formation of a Temporary Trust— 

1) Does client wish to shift property income to another (not for legal support) for at 
least '0 years or until the death of the beneficiary? 

"YES 

2) Does client desire to eventually reclaim control of the property? 

"YES 

3} Is client in a higher income-tax bracket than the beneficiary? 

"YES 

4) Is client willing to relinquish control of the beneficial enjoyment of the property? 
"WHY 

This will aid in determining whether client should form a temporary trust. It has 
already been established that 

1) Client wishes to shift property income to another (not for legal support) for at 
least 10 years or until the death of the beneficiary, 

2) desires to eventually reclaim control of the property, and 

3) is in a higher income-tax bracket than the beneficiary. 

Therefore, if 

1) client is willing to relinquish control of the beneficial enjoyment of the property, 

2) is able to provide for his living needs without this income even if disabled or 
unemployed. 

3) does not plan to have trust income pay life-insurance premiums on his life 
without the consent of an adverse party. 

4) does not plan to use the trust for a leaseback of assets, and 

5) A: has a person (e.g.. a parent) he is supprorting without legal obligation with 

this property income, 

B: has a child, not a minor, that he will be putting through college with this 
property income, or 

C; is using some of his after-tax income for the benefit of some other 
taxpayer. 

then 

client should form a temporary trust 
(back to question 4 ...} 

"YES 

5) Is client able to provide for his living needs without this income, even if disabled 
or unemployed? 

“YES (8) (Whenever a response is made with less than certain^, the system user 
enters a number betwen 1 and 9 indicating his degree of certainty in that response.) 

6) Does client plan to have trust income pay life-insurance premiums on his life 
without consent of an adverse party? 

"NO 

7) Does client plan to use the trust for a leaseback of assets 
"NO 

6) Does client have a person he is supporting without legal obligatiorf? 

"YES 

I recommend that the client form a short-term trust. 

[The degree of certainty that the system has in this recommendation is S. This 
certainty factor (CF) was calculated as follows. The temporary trust rule's action CF 
was 1.0 and it had an ’AND" premise In such a case the rulels CF is the minimum 
CF used in the responses, or A Since the system's threshold CF is .2, the 
recommendation was made.) 

(end) 


Figure 4: A partial interactive consultation mth TAXADVISOR. The user’s input is 
in uppercase. 


systems attempt to imitate people, it 
was natural that RBSs would also be 
used in their development. Tb date. 
RBSs are by far the most common 
structure for expert systems. Among 
the successful rule-based expert sys¬ 
tems that have been developed are 
the following: 

• MYCIN—diagnoses infections (ref¬ 
erence 26) 

• HEURISTIC DENDRAL-identifies 
organic compounds (reference 8) 

• PROSPECTOR—aids geologists in 
evaluating mineral sites (reference 5) 

• PUFF—analyzes pulmonary function 
tests (reference 15) 

• INTERNIST—performs diagnosis in 
internal medicine (reference 22) 

• XCON (formerly Rl)—configures the 
VAX-11/780 computer system 
(reference 16) 

• SACON—provides engineers with 
advice on structural analysis (ref¬ 
erence 1) 

Because of the popularity of RBSs. 
several domain-independent systems 
have been developed to make it much 
easier to build rule-based expert 
systems in many fields. The following 
is a partial list of domain-independent 
systems: 

• EMYCIN (reference 30) 

• AGE (reference 21) 

•OPS5 (reference 16) 

• ADVISE (reference 18) 

• Hearsay'3 (reference 7) 

• AL/X (reference 23) 

• Expert-Ease (Human Edge Software 
Corp.. Palo Alto, California) 

• KS 300 (Revamped EMYCIN; from 
Tfeknowledge Inc.. Palo Alto. Califor¬ 
nia) 

• KES (Intelligenetics Inc, Palo Alto, 
California) 

• Personal Consultant (Tfexas instru¬ 
ments Inc.. Dallas. Tfexas) 

An RBS is composed of PDMs 
called rules, each with a left-hand side 
(the antecedent, a logical combina¬ 
tion of propositions about the data¬ 
base) and a separate right-hand side 
(the consequent, a collection of ac¬ 
tions). An RBS separates data ex¬ 
amination (done by the left-hand side) 
from data modification (done by the 
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